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CHAPTER I

EYECUTIVE SUMMARY

The Ammy Train rg Study (ARTS) is a Training and Doctrine’ Command
(TRALCOC) sponsored study tasked with analyzing the relétionship
between training resources and combat effectiveness for the Army of
today and tomerrow. This analysis will support dJevelopment of
training programs for camplex weapons systems scheduled for delivery
in the next decade. System Work Teams (SvT's) were established at
Amy Cervice Schools to support the ARTS effort; tiis report presents
results of a retention testing frogram conducted by the Armor SWT at
Ft Knox, KY.

Early in the ARTS effort it was recognized that the vemporal
course of military skills must be thoroughly examined fprio” to the
reformulation of training rprograms, The temporal course of any
learning and retention frocess is key to flanning for initial and
subsequent exposures of the student to the subject matter. A review
of the literature indicated that long-term retention of realistic
military skills had not been extensively studied. The present study
was thus designed to provide insights into the retention curves for
armor skills and to identify factors that affect those curves. From
this initial information, detailed, lomg rame, and comprehensive
studies can be developed to meet the objectives within the 2PRTS
training effectiveness analysis.

The subjects for the study were 270 Skill Level 1 soldiers who had
graduated fram basic ammor training during the December 1¢77 - March

1-1
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1978 time frame. 'The basic procedure was to track the men to their
first unit of assigmment and to readminister to them a cambination of
the mid-cycle and end-of-cycle tests which had previously been
adrministered to them by First Training Frigade personnel. The
criterion referenced retention test was administered by field-trained
test teaps umder conditions as analogous as possible to those in First
Training Brigade, in various CONUS and USAREUR units. Time intervals
between graduation from basic ammor training and the field retention
test varied from two to twenty-five weeks, 2 survey was administered
to examinees at tr.xe time of the retention test to capture demographic,
backgrourd, and experience information. A total of 85 performance
measures relating to numerous basic armor skills were tested, with
scering on a GO/NO GC basis.

Results indicated that personnel in the units received a GC on an
average of about 80% of the performance measures tested. The types of
skills shewing relatively low performance levels were map reading,
N85 MC, and breechblock tasks. The majority of NO GO's received
related to failure on relatively cognitive skills (involving reading,
interpreting, and remembering stimuli and procedures), indicating that
these types of skills are forgotten }most rapidly. Following the
initial performance drop upon leaving the institution, the overall
:etention curve was essentially flat; performance was at about the 80%
GC level regarcless of the number of weeks since gracduation.
Performance on a few tasks improved over time, while performance on

s

others worsened, resulting in no net charge in performance over time.

*

1-2
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The only demogrephic variable significantly related to retention
test performance was mental category; lower aptitude frersonnel
performed at a significantly lower level overall, and, their
difficulties were concentrated in cognitive tasks involving memory
retrieval and decision meking. The only general background ‘variable
significantly related to overall retention performance was unit of
assigmnment, Pifferent units performed at significantly differenﬁ
levels; data were not avajlable to allow analysis of the relationship
of these Jdifferences to types of unit training programs. Unit
experiences as reported by examinees were significantly related to
performance in some areas, but the effect was not widespread. Results
of the tests indicated that although its use was not extensive, TEC
lessons did benefit retenti.on and it may be that limited experience on
basic skills does not have much influence upon retention.

Further research is needed to more fprecisely identify types of
tasks forgotten and reasons therefore. Implications of the study for
training are that the use of TEC lessons should be expanded, certain
types of tasks are candidates for training in the unit rather than in
the institution, and improved training approaches are needed for tasks
involving memory of a sequence of steps or other cognitive operations,
particularly for lower aptitude personnel. As armor duties become
more complex, future training must be developed with long-term

retention in mind,

aem sk o e . - et _ . ses et Mmoo i = - .



CHAPTER II
INTRODUCTICN
BACKGROUND )

The Army Training Study (2RTS) was conceived at the 'Irar.ining and
Poctrine Command (TRADCC) in August 1977 with approval by the Vice
Chief of staff, Army. TRADOC was designated as the study sponsor with
Department of the Army, Cffice of Deputy Chief of Staff, Cperations as
study proponent. The study grour was established at Ft Felvoir, VA
with System Work Teams (SWT's) located at selected Army Schools; Armor
(Ft Knox, KY), Field 2rtillery (Ft &ill, CK), Crénence (2berdeen
Proving Grourds, MD), Signal (Ft Gordon, GA), Infantry (Ft Benning,
GA), and Air Pefense Prtillery (Ft Eliss, TX).

INTRODUCTION

The total Army's training task is to train the units and soldiers
of the 2rmy to the required level of combat effectiveness as
efficiently as possible. Given the reality of dwindling resources,
efficiency in the use of these resources is imperative., Civen that
the Army must be prepared to fight and win, combat effectiveness is
absolutely paramount.

To that end the Armmy 1Training Study was tasked to conduct an
in-depth examination designed to determine the relationship between
training resources and combat effectiveness for the Army of today and
tamorrow. As importantly, the study is to begin the bluefrinting of
the training programs for the complex weapons systems scheduled for

incorporation in the next decade, and this process is to be

2-1
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accomplisred with the relationship of resources to combat

effectiveness clearly foremost in mind. This task will be
accomrlished by first determining relationships emong resources
allocated for both the institutional training system and the unit
training effort. These categories will be further divided into those
trajning programs directed at the individual and those designed for
training the collective group. This functional relationship will be
examined by its resultant training reaciness, and finally the all
important combat readiness.

The blueprinting of training for the next decade will focus on the
develomment of efficient, effective, and manageable training systems.
The study will be wprki}ag from a broad overview perspective,
developing a8 conceptual training framework for achieving the optimum
combat effectiveness as new weapons systems are adcded to the
imventory.

MISSION

The missjon of ARTS is to examine links between training
resources, training pregrams, training readiness, and combat
effectiveness. The purpose of this examination is three-fold; (1) to
corwince executive agencies that reductions in the Ammy's training
resources must be supported by solid analytical effort as well as
frofessional assessment of senior military per'sonnel, (2) to develor a
logical ané more analytical way to tie resources to combat
effectiveness, and (3) to begin to formulate trainimgy programs for the

complex weapons of the 1920's with the relationship of resources to
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combat effectiveness in mind. Working from an Army-wide perspective,
ARTS will develop a conceptual training framework for achievipg the
optimum combat effectiveneés when the major new weapons syssems are
fielded in the mid-1980's. In this regard, ARTS began evaluating
selected systems using specific deta available in 1977-78, APRTE can
then propose a guideline for training policies and programs to bridge
the transition from today's Army to the mid-80's., Additionally,
insights can be gleaned fram this study that will enable senior Army
commanders to make timely assessments and decisions about the current
traini{g system with the aim of modification toward optimization of
cost and training effectivqr\ess in the training base.

PURPOSE /OBJECTIVE

While the Army Training Study was still in its formative period,
it was suggested that before effective training programs could be
developed some insight must be gained into the retention of basic
skills., It was thought essentjal that the temporal course of military
skills be examined thoroughly prior to the reformulation of training
Frograms, Obviously, the temporal course of any learning and
retention process is key to the planning for the initial and
subsequent exposures of the student to that subject matter.

The long-term objective of ARTS is to provide general policy
alternatives to guide further study efforts toward cost effective,
proficient training for the weapons systems of the mid-198C's. The
near-term objective can be translated into careful examination of

differing Army training programs to determine the optimum training mix

. At et S Ot el maBha o —



for combat effectiveress through indivicdual and collective training
proficiency. LCata obtained fram studies conducted will provide input
to wer models for use as parameters in computer simulated war cames
with the end result of more accurately evaluating overall combat
effectiveness at optﬁmun level with minimum of expenditure of bhoth
personnel and materjal resources.

The retention testing program described in this paper was designed
to provide insights into the retention curves for ammor skills and to
identify factors that affect those curves. From this initial
information; detailed, long rarmge, and comgrehensive studies can be
developed to meet the objectives within the ARTS training
effectiveness analysis. The specific objectives of this initial
retention testing program (conducted by Armor SWT as infut to the
overall ARTS effort) are:

1. To provide insights into establishing retention curves for
armor skills by detemmining the amount, temporal course, and
distribution of proficiency loss for a high priority set of critical
tasks for individual armor crewmen over a period of up to twenty-five
weeks after graduation from basic armor training.

2. To frovide insights into factors which influence the
retention curves for armor skills by examining general training and
demograrhic variables.

3. To provide insights into the feasibility and methocs of

running further retention tests, throughout the Army.

2-4
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CHAPTER III
REVIEW CF LITERATURE

GENERAL

Within the fields of ecucation and psychology, intetes't in skill
learning and retention has fluctuated over the years, with interest
high during the early twentieth century, waning and then resurging
since 1940 with the aprlication of learning theory within military and
industrial settings. This review of the literature emphasizes the
study of skill retention within the military context. 2 review of the
general skill retention literature and summeries of specific military
studies is rreceded by a brief discussion of clarifications and
cdefinitions of the concepts of skill and retention.

DEFINITION CF SKILL

Pmphasizing the idea that skills are behaviors which involve the
coordination of physical movements, skills are often referred to as
motor skills1 or fsychormotor skills.? Fitts identifies the
characteristics of skills as the interrlay of receptor-effector-
feedback rrocesses (spatial-temporal patterning), and such attributes

as timing, anticipation, and the graded response.3 The study of skill

lJ. E. Cxendine, The Psychology of FMotor Learning. (New York,
Aprleton-Century~Crofts, 196F) .

2<:. E. Noble, "The Learning of Psychomotor Skills" in 2Arnual

Review of Pszcholr;gx (vol 19), ed. P,R, Farnsworth, (Falo 2lto, CF:
nua ev e‘s' CI' - ’ Wc 203-25(‘0 ‘

3?. M, Fitts, "Perceptual-motor Skill Learning” in Categories of
Human Learning, ed. PA.W. Melton (New York, Academic Fress, 1°64), pp.
30-15e.




tearning &nd retention has often been conceived of as a field
Sictrinct from the study of cognition, or the acquisition and
retertion of knowledge, which has been the primary subject matter of
verbzl learning and cognitive psychology. Vineberg and Taylor divide
skills into categories of perceptual skills, motor skills, cognitive
skills, and social skills and they delineate two important components
of a job as job knowledge (information about a job) and job skills
(abilities) .4 The basic distinction is between krowing what to do
versus being able to do it. Peimg able to do a job requires the
rerception of information, the coordination of motor movement, and at
least a limited amount of cognitive processing of stimuli and
feedhack. The application ;>f knowledge also recguires the use of motor
novements, for example, speech can be thought of as a motor skill.
Thus, the distinction between skills and knowledge is not clear-cut.
For the purposes of the present paper, skills are defined as behaviors
which emphasize physical movement rather than knowledge.

Motor skills have been divided into numerous categories, but the
principal division of interest in_ this paprer is that of continuwus
versus discrete skills. Continuwus motor activities such as walking
or bicycle riding, are those which reaquire repetitive or sustained

effort. Piscrete skills such as a dart throw or a soccer kick,

4R. Vineberg and E. N.Tayloer, Performance in Four Army Jobs by Men
at Cifferent Aptitude (AFQT) Levels: 4., Relationships Between
Performance Criteria. HPumRRC Tech Report 72-23 (2lexancria, VA:

Faman Pesources research Crganization, August, 1972). .
. 3-2




require a singular exertion or short-term effort. Again, the
distinction cannot be clearly delineated. Some tasks, such as bowling
or operating a camputer termminal, are sequential or serial; ;requiring
a sequence of discrete movements which are not repetitive. In this
paper, skills will be categorized with sequential or procedural task
falling somewhere in between continuous or discrete.

DEFINITION OF RETENTION

while the point must be made that this area cannot be serarated
fram skill learning and transfer, the primary focus here is on skill
retention., The three topics have been studies primerily in isolation,
but the amount of initial learning affects the amount retained and
transfer studies are ot’t.en very similar to retention studies.5
Leonard, Wheaton, and Cohen define transfer as the maintenance of a
skill over changes in context and retention as the meintenance of a
skill over time and/or interpolated e:ctivity.6 while transfer studies
emphasize changes in performance with different apparatus or context
with interpolated activities held constant and very short time frames
used, retention studies emphasize changes in performance over time
with eopparatus and other aspects of context held constant to the

extent possible., One could argue that this distirction is impossible

SA. S. Blaiwes and J. J. Regan, 2An Integrated Arfrozct to tte

Study of Learni Retention, and Transfer--A Key Issue in Traini
Bevice Research a% Development . YXUIRRIYCEN. Techk Report Tl=-1'7;.

ando, TL: al Training Device Center, Pugust 1970).

6J. L. Leonard, Jr., C. R. hWheatcn, end F. P. Cohen, Transfer of

Trajning and Skill Retention. ARl Tech Report 76-A2. (M exandria,
VA: ié‘ Army Research Institute, October, JO7€).

3-2




to meintain; context can never be held completely constant and all
transfer studies involve at least a short time interval between
contexts. The difference is one of degree. The frresent review
emphasizes studies of changes in motor skill performance over time and
intervening treining.

GENERAL SKILL RETENTION LITERATURE

Naylor end Eriggs have fprovided an extensive review of skill
retention literature in which they conclude that most retention
research has been related to verbal rather than motor learning anc
that most skill retention research has involved short time im:etvals.7
In summarizing research on long-term skill retention as a function of
the task, they conclude that there is no adequate evidence of an
intrinsic superiority for retention of motor habits over verbal habits
{it may be that retention of arbitrary response sequences is less than
that of meaningful secuences or patterned organizations)_. It arrears
that continuwus tasks are better retained than are discrete ores,
althougl other autkors argue that continuous tasls are often

over-learned, involve less rhysical proficiency, and involve lower

skill Ievels.? vith respect to conditions surrounding original

7J. C. Naylor and C. E. Priggs, Long-Term Retertion of Learned
Skills: A Review of the Literature. ASDC Tech FReport 61-92C,
(Vrigtt-Fatterson FFE, CH: Jeronautical Systems Civision, Pir Force
Cystems Command, Pugust, 1961).

pO(endine, psycholocy of Moter Learning.
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learning, retention is related positively (but negatively acceleratec)
to amount of original learning; distributed practice facilitates
learning but not retention; whole learning may lead to’better
retention that part learning; actual motor fpractice leads £6 better
retention than does verbal gractice, which is better than none; and,
corditions leading to more rapid learning do not necessarily result in
better retention. Conditions existing during the retention period
influence retention with the function dererding on the situational
Farameters; rehearsal facilitates skill retention, particularly if it
involves overt activity; and rehearsal fproduces better results if
fidelity to the original task in maintained. Conditions surrounding
the retention test influence retention in that the measure used (first
trial recall versus savings in retraining) affects the degree of
retention (the criterion should be the one that {s most important in
the operational task); retention is directly related to the cdegree of
reflication of the learning context during the test (see discussion of
retention versus transfer above); and warm—up facilitates retention.
These reviewers conclude that the major need is for studies using
fairly extended time periods between learning and recall, that no
experimental aprroach has proved campletely satisfactory, that it is
critical to cdetermine the relationship of task “orgenization" to
retention, and that there is a need to study the effects of different

[«}
measures on retention.” €imilar conclusions have been echoecd

9Elaiwes and Fegan, An Irnteoratec Approach.




thrcughout the skill retention literature, along with the observation
that most skills studied have been simplistic ones which did not
involve a great deal of cognitive processing or comrlex procedure
followir\g.lc

Vore recently, Schendel, Shields and Katz conducted an extensive
literature survey dealing with the variables known or suspected to
affect the retention of learned motor behaviors over no-practice
intervals. Imphasis was given to research conducted by or for the
military. The variables which may affect the retention of motor skill
were Cichotamized into task variables and procedurel variables. The
task variables which may underlie the long-term retention of motor
skill include: (a) durati;:n of the no-practice period, or retention
interval; (k) nature of the response required to accomplish a
rarticular motor task; (c) degree to which the learner can organize or
impose order upon the elements which define the task; (c) structure of
the training erviromment; and (e) initial or "natural”™ ability of the
learner in performance of a task without prior practice. The
researchers conclude that rrocedural veriables which may affect the
long-term retention of motor skills include: (2a) cdegree of fpro-
ficiency attained by the learner during initiel training; (b) amount
and kind of refresher training; (c) transfer of skills on one
part-task versus whole-task training methods; and (g) introduction of

task to rerformance on another task; (&) frresence of interfering

1

r[eonard, wheaton, and Cohen, Transfer of Trainino,
4
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activities; (e) distribution of practice during treining; (f) use of
extra test trials prior to final t:est:ing.11

SPECIFIC MLITARY STUDIES

r

Military skills run the gamut from simple continuous tasks
(marching) to camplex perceptual, fprocedural, and cognitive tasks
(engaging the enemy in a tank battle). The most frecuent criticisms
of studies of military skill retention are that there have not been
enowgh of them, they have involved relatively short time periods, and
they have addressed only simple tasks. Several examples of studies of
military skill retention are summarized below.

McDonald has obtained retention data in several basic combat
Froficiency areas: basic rifle merksmanship, physical combat
fproficiency, amd end-of-cycle tests (military oourtesy, military
justice, drill and ceremonies, first aid, quard cJuty, individual
tactical training, hand-to-hand cambat, and bayonet).12 Independent
groups of soldiers were tested at the end of basic combat training
(BCT), infantry and non-infantry groups were retested using the same
tests after fourteen to sixteen weeks in the Army, non-infantry grougs
were retested after twenty-four to fifty-two weeks, and infantry and
non-infantry groups were retested on basic rifle marksmanship after

ninety-six weeks, There were approximately sixty personnel in each

nJ. Schendel, J. Shields, and ¥, S. Katz, "Petention of Motor
€kills: Review," Unpublished paper, U.S. Prmy Research Institute,
Alexandria, VA; June 197F,

12R. D. McDonald, Retention of Military Skills Acquired in Pasic

Combat Training. HumRRC Tech Report 67-17, (Mexandria, VA: Fuman
Resources Fesearch (rganization, December, 1067).
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groupr tested, Pesults showed significant performence decrements over
time for ell areas except rhysical corbat proficiency. 2t the end of
ECT, ¢5.5 percent of soldiers tested qualified on basic
riflemarksmanship, and on the first retest (after fourteen to sixteen
weeks in the ?rmy) ©2 percent of infantry percsonnel and £¢ percent of
non-infantry personnel qGualified. . 2After twenty-four to fifty-two
weeks, only £3 percent of non-infantry personnel qualified, and after
ninety-six weeks 7% percent of infantry personnel qualified. #t the
end of BCT, ©0,¢ percent qualified on the end-of-cycle tests, but
after twenty-four to fifty-two weeks in the Armmy only 4% percent of
non-infantry personnel were able to qualify on these tests. Mclonald
arques that the performance decrements were smell, since most
personnel who failed to qualify on retention testing were barely under
the criterion. lowever, 1if one accepts the criterion as velid,
significant rerformence decrements were shown over one year.

2 gpreliminary examination was conducted of the retentive qualities
of basic ammor crewren skills on arproximately 43f enlisted trainees
undergeing basic armor training in the First Training Brigade, Fort
Knox , Kent:ucky.]3 2 test-retest methodology utilizing both the
ridcycle and end-of-cycle examinations was administered in the seventh

and eleventh weeks of training. The midcycle test was subsecuently

1?U.S‘,. lepartment of Frmy, PFeadquarters, First Training Prigade
(2rmor), "The learning and Retention of Easic Ammor Skills within the
Instituticn,” Major James S£. Cary, Ft Knox, ¥Y; 1¢7¢,
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readministereé¢ in the eighth, ninth, and tentk weeks and the
end-of-cycle test in the twelfth amd final week of train}ng on a
sample without replacement basis. Test results were limited somewhat
:
in measuring degree of proficiency retention by GO/NC GC criterion
for scoring these criterion-referenced test instruments, but insights
gained indicate the multifle-step rrocedural/cognitive tasks were
generally more difficult to learn/retain than were tasks involving
fewer subtasks.

Generally, task learning and retention were cuite high within the
institution, but rrocedural/cognitive tasks shcwed greater retention
loss, particularly in communications, first aid, and vehicle
recognition. Remedial training results in these areas indicate
learning improvement and show thet overtraining (training beyond the
time necessary to learn a task) in problem areas may be productive.
Future studies should include subtask analysis under mere rigicd
scoring procedures to detemmine training pitfalls.

Crimsley trained sixty Advenced Individual Training (RIT) trainees
to operate the control panel of the Nike-Hercules guided missile
system under three levels of trainer fidelity.” khile trainer
fidelity had no effect on learning or retention, mean performance
scores drorped from 91.4 to 74.€ with retesting after four weeks.

Time to retrain after six weeks averagec 1°.7 minutes, campared to

MC. L. Grimsley, 2cguistion, Petention, end Retrairing: Effects

of High and Low Ficelity in Trainino Cevices. FunRRC Tech Ferort
o-1. (7Texandria, %: — Rumén  resources Reseerch (Crgenization,

February, 1969),
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115.1 minutes for original training. So there was a significant
performance cdecrement over a reletively short time intervel, but
considerable savirgs in retraining were demonstrated. It should be
noted thet the task studied here was not a basic combat skill,
but rather a Ffrocedural task in which discrete, principally
"ell-or-none"™ responses were made to specific values of cues in a
continuwus series of stimuli (tasks were done in a sequential order).
Crimsley replicated the results obtained in the previous study in a
further study camparing the performance of low-aptitude (Category IV)
trainees with high-aptitude trainees.15 Category IV trainees took
longer to master the task but demonstrated retention levels almost as
high as high aptitude train‘ees.

Vineberg obtained retention data on the basic combat skills of
drill and ceremony, first aid, individual tactical training, guard
duty, M16 rifle, chemical, biological, and radiocactivity training, and

16 Two hundred soldiers were tested upon campletion of

M60 machinegun.
BCT and retested six weeks later by the same test team. Results
showed that the probability of passing the overall test was .f1 at the

end of BCT, was .€3 six weeks later, and wes .55 for rassing both.

15D. L. GCrimsley, Acquisition, Retention, end Retraining:

Training Category 1V Personnel with Low Fidelity Devices. FumRRO Tech
Repor!'; E?-;g. (flexandria, Vi: Fumah Fesources Research
Crganization, June, 19€9). .

16

Vineberg and Taylor, Performance in Four Army Jobs.

4
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Depending on the measure used, the average decrease was 1f to 26
percent. Imlividual tasks showed decrements from 5 to 44 percent and
Category II personnel were superior to Categories TII and; TV, who
per formed alike.

Leonard, Wheaton, and Cohen examined transfer and retention
per formance over Fperiods of six and seventeen weeks for hand
grenade subtasks of selecting, maintzining, arming, throwing

positions, and identifying cc:npt:ments.17

tne hundred and fifty
enlisted personnel showed no significant retention loss in hands-on
per formance, but performance on written subtests was lower upon retest
than uron initial testing, with an indication that the longer the
retest interval was, the éreater the decrease became. The authors
point out that the tasks studied cdid not recuire a great deal of
cognitive frrocessing or comrplex procedure following, and that
relatively short time periods were employed.

Germas trained operators of a tacticel data system using lectures
and computer~assisted instruction.lp The mean error rate for eighteen
trainees immediately after training was €.8 (on a performance-based
pencil and paper test), and the mean error rate on 2 retest one month

later was 11,9, This stuwly provides an indication of rarié retention

17[.eonard, vheaton, and Cohen, Transfer of Treining.

1?.J. E. Cemmas, "BEmbedded Training: "Utilization of Tactical
Computers to Train Computer Cperators,” Unfpublished memcrandum, US
Army Research Institute, Mlexandria, VA; November, 197€.
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loss on @ cavplex fprocedural task, 2lthough results cn a performance
test vould bave been more relevant to skill retention than would
results on a pencil anc paper test.

Pnother retention reseerch aree in a military context is studies
of flying skills. Wright found that visual flying rules (VFR) skills
remeined accertable for up to three years witrout any flying, but that
instrument flying rules (IFR) skills became less than accertable
after one year for nearly one-half of the ?rmy aviators surveyed, even
if minimun flight practice was obt:ained.19 The loss rate was greatest
soon after training and exrerience, and decreased to near zero after
one year, Foscoe concludes that percertual-motor skills (landing e
Flane) ere not aquickly forgotten, but that procedural skills (starting
a plane) are forgotten more rapidly.zc Prorhet reviews the flight
retention literature and concludes that basic flighkt skills can be
retained fairly well for extended periods of non-flying, but same
decrement of concern does occur, particulerly for instrument and

procecdurel skills.21 Little is known about the retention and

1. F. wricht, Retentior of Flying Skills and Refreshter Treininc
Reguirements: Effects of Nonflyino and Proficiency Flying. HumRRC
Tech PReport 7/2-327. (flexandria, VA: an sources Researcl.

Crganization, Cecember, 1973).

209. N. Foscce, "Incremental Transfer and Cost-Effectiveness of
Flight Training Simulators” in Proceedings of NTEC/Incdustry Conference
(7th) . (Orlerdo, FL: Navel Trainng Equipment Center,Moverber 1¢7¢),
E 3=¢.

‘IL\’. w. frorhet, Long-Term Retention of Flyin Sk'ills:

of the Literature. Fum o S
Resources Pesearch Crgenization, Cctober, 1976).

A Review
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retraining of higrer level pilot skills within tactical vrits.
Ealdwin, Cliborn, and Foskett looked at the area of visuel Jaircraft
recognition skills and fcund 2 1 percent decrease in accur:acy over 2
period of ten weeks , 27
SUNMMARY

Studies of military skill retention bave shown significant
retention loss over relatively short periods of time. Mthouwgh the
data are limited, it appears that retention loss is rore severe for
canflex frocedura]l tasks than for basic military skills. Protlems in
drawing final conclusins in this area sre summerized below.

2 common criticism of both the general and military skill
retention literature is that researct has concentrated on cinmrle,
non-procedural, primarily discrete skills. Fracticelly nothing is
known abtout the retention of complex tactical skills used in military,
such as emgaging the enery in tank warfare. 2notter general criticisr
is that most stucdies heve employed relatively short time intervels ond
have looked only at end-points or et a few points on the retention
curve. Further analysis of skill retention curves over long priods of
time is needed. CSuch an analysis is important for cdetermining the
ortimal distribution of retraining over time for verious types of

tasks. Wwith ezdequate retenticn data, a program could@ be designed to

2R, I. Faldwin, P. E. Clitorr, ond F. J. Foskett, Tre Accuisiticr
and Retention of Visual Aircraft Recocnition Skills. FRI "ech Fefort
\ 4, exencria, VA: T Army Pesearch Institute, November, 1¢°r).
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retest personnel at times when they are likely to have experienced
retention loss and to provide retraining to those who fail to meet the
criterion. A third area of concern relates to retention measures anc
the corditions under which retention is tested, First trial recall
ané retraining savings measures have both been used in the retention
research sumarized, and they do not necessarily lead to the same
results and conclusions. Much of the military retention data is in
temms of pass-fail measures, which may not be adequate to provide
fFrecise retention curves. Also, the gathering of skill retention data
by use of pencil and paper tests may not be as adequate as the
hands-on tests. 2 final point here is that test and retest conditions
need to be carefully contr'olled, in order to distimguish performance
decrements related to transfer from those related to retention loss.

RELEVANCE CF PRESENT RESEARCH

Numerous criticisms of previous studies of rilitary skill
retention heve appeared in the literature review. The research
descrited in this paper was not Cdesigned to answer &ll these
criticiams, but rather was designed as a first step to initiate
further research in the right direction. The review of the literature
irdicates that retention of basic military skills has not been studied
extensively and that retention of specific armor skills hes been
systematically studied only in e First Training Frigece pilot study.
The gresent paper provides initial deta on ermor skil! retention in
the unit; sane of these skills are camparable to basic military skills

studied Eteviously, and some are more camplex fprocecura]l ones. In
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order to answer some of the criticisms and meet some of the objectives
brought out in the review, it is necessary to refine retentic:n tests
Frocedures and to standardize test conditions. The fpresent studly is
of relevance here in praviding a look at the usefulness of'hands-on
institutional tests as retenticn tests, in providing en initial study
of unit retention over various time i-tervals and, in froviding an
initial analysis of general factors influencing retention. The

Fresent paper may serve as a model for future, relatively lonc-term

retention testing in the Army,




CHEAPTEP IV
TEST METHODCLOGY/TEST CESIGN
SUBJECTE

The samfple fér this study consisted of mele, entry level, \E Arry
personnel who gracuated fram basic ammor training durimg the fperi@¢ 16
December 1977 through 17 March 197€ at the First Training FPrigade,
Fort Knox, Kentucky. P total of 27C personne! were tracked to their
first unit of essigmment and were retested on the combined mid-cycle
and end-of-cycle tests which they had taken successfully durimg EAT.
The subjects were from the following units: the 2¢th Inf Tiv (rech),
Fort Stewart, CA; the 1¢4th Ammored Erigade and the School FErigade,
Fort Knox, KY; the 1st Prmorec Tivision, the 3¢ Prmored Civision, the
3d Inf Civ (Mech), the 8th Inf Liv (Fech), the 2d& Armored Cavelry
Regiment, and the 1lth Armored Cavelry Pegiment, FRC. Petailed
demographic infomation on the subjects was maintainec by First
Training Prigade, and further demograrbic, background, and experience
daeta were obtained on a questionnaire given at the time of retesting.
# cdetailed rpresentation of these demographic and background deta is
contained jin the first section of Chapter V. The demograrhic
characteristics were found to be generally typicel of those for
personnel entering the 2rmy at the time of this study.

TEST INSTRUMENTE /APPARATUS

The instrument used to test and retest the examinees was a
combined mid-cycle and end-of-cycle, Tanker £kills Cualification Test

(TECT). 2t the time of this study, these were the starcdard




inrstrurents used by the First Training Prigacde to measure the rrogress
of trainees. Trese were criterion-referenced instrurents which for
the most part provided performence-criented testing. The rarticular
skills tested were ones judged as critical ammor crewman skills by
First Treining Prigace amd senior ?Zrmor Center personnel. The
performance test items were selected 2s representative samples of
critical basic armor crewmazn, skill level one Fferformence
requirements, Ctations on the post graduation test were: loader's
duties, breectblock, M21¢ mechinegun (coax), MES mrachinegun, tank
gunnery, general subjects, cammunications, maintenance, advanced
ériving, caliber .45 pistol and F2P) submactinegun, and first aid. @2
detailed listing of specifié test performance measures (tasks on which
tre incdividual was eveluated) within each of these stations can be
found in 2ppendix C, 2nnex E. Detailed descriptions of rperformance
reasures, test standards, conditions, and associated epraratus are
also included in the lesson rlans in Mppendix C. Examination of
Appendix C shows that there were 8% performance measures recorcded on
the fost graduation test. The number of fperformance measures was not
ecually cdivided across stations; e.g., there were 2C performance
measures on the advanced driving station and 5 measures on the first
ajd station, Stations vere 2lso not comprletely comparable in terms of
test conditions; sare measures were obtained by a slide test or other
classroom exercises, some were obtained on treining cdevices, and some
were obtained on actual tanks., Scoring on both tests was. in terms of

CC/NC CC categories: 1if an exzminee performed all critical sub-tasks
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on a performance measure froperly, he received a C0; if he performed
any sub-task improperly, he received a NC GC (fail) for that
per formance measure. The number of sub-tasks within pe:;fomance
measures was not constant on these tests; Ssamne measures invélved two
sub-tasks whiclh had to be performed fproperly, and some involved Sseven
or more. These test design factors impact on camparability of test
results across stations and performance measures, and will be further
discussed later. ‘The purpose of the fpresent study was to examine
overall failure rates within the existing testing system, and not to
redesign the testing system for statistical purposes.

TEST PROCEDURES

The basic design of the study was very simple; given that & men
had passed all performance measures on the mid-cycle test and TSCT in
order to graduate, he was tracked to his first unit and was
readninistered the same tests under similer comditions and stancdards
in order to determine what he rememberec. fubjects were
readninistered a combine¢ mid-cycle test end TSQT, with the standards
an¢ conditions of this cambined test replicating those of the First
Training Prigade's testing to the fullest extent possible., ? county
fair type testing scen2rio was utilized, as in tre First Frigade, with
small groups of exaninees rotating between test stations. thits
within whick personnel were retested were selected as ones receiving a
large influx of troops fram the First Training Frigade at the time of
the study. .




Stondercization of test conditions was critical to the success of
this retenticn study. 2lthough different teams of evaluators
corducted the retesting, possible standarcdization rroblemes were
minimized by frrovidimg the test teams with training, stancdarcization,
and validetion testing on the test procedures (Mppendix P). Training
prececures insured that eveluvators had experience in following test
frocedures frior to testing, and the need for accurate, consistent
standardized scoring was highly emphasized. Identical test cordtions,
standarés, and afpraratus were used for the retests. fcoring
frocedures were also identical for tests and retests; GC/NC CC results
were recorded by evaluators on a similar score sheet as those used ty
the First Training Brigede., Standerdization training and test
reterials vere provided by a team of ZRTS personnel who travelled to
each test site standardizing testors, after which they monitored
testing. Members of the PRTC team were former First Treinng Frigade
persorrel, and they were highly experienced with the tests given.
Testors were MCC's provided bty the participating units; meny of whom
tad previous experience as test evelustors, Fxaminees were personnel
in the selected units who had graduated curing the period 16 December
1¢77 through 17 March 197f¢; thus, perconnel were retested from two to
twenty-five weeks after gracuation.

!} cquestiornaire was acdministered to eact exarinee immediately
prior to retesting (?ppendix C). This questionnaire was designec to
cbtain additionz]l demographic information eand to address the

experiences of exarinees since graduation. Examinees were asked

4
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general questions about their duty position and tank commander, anc
they were asked to estimste the number of times they had ;:crfomed
varjous tasks since graduation fram basic ammor training. These tasks
were ones upon which the examinees were to be tested later i;1 the dey.
It was clearly emphasized that estimates were to be as &ccurate as
possible and based upon Cduties since leeving Fort Knox.

The 2RTS MECAl SWT developed a matrix to capture training
data associated with the tasks that were to be retention tested. 7his
matrix was designed to go to the fplatoon sergeants or tank commanders
of the subjects in the test sample. Cfeverel significant groblerms were
encountered with these matrixes. The matrix was developed too late to
capture the majority of the terget fporulation; because the 11F MCT
Erogram was to be replaced by a new fprogram, the brigade distributed
the metrixes only to those corpanies in the new fprogram. This
resulted in the remainder of the 11E MCS date not being available.

The collection of cdata within the unit also encountered fprotlems.
The foremost froblem was getting the matrix to the supervisor of the
examinee. This fproblem was never overcare. ‘The personnel being
assigned to units where retention retesting wes to be conducted were
identified by name, Packets of the matrix were procduced for eect of
these individuals. The packets contained a letter to the comrander
with instructions on filling in the metrix an¢ meiling instructions on
returning packets to BARTS ME(A]l SWT. For those who had already
departed Fort Knox, the packets were maile:i to cdivisional POC's with

instructions to forward them to the individuel's unit.
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It was discovered that these packets did not get to company level.
For those fpersonnel who had not graduated, the packets were put in
ervelores addressed to the company commender and given to the
irdividual along with his personnel records. Very few of these were
returned. [Exact reasons are not known, but several reasons which
oould contribute include: failure of service member to give packet to
wnit, or wnit not filling out matrix. One fproblem encountered was
that assigrments were to either divisions or replacement battalions
and often changes were made in assigmments. This resulted in
communication breakdowns and difficulty in tracking, by neme,
individuals to civision or lower.

LIMITATIONS

In the post graduate retention testing study, certain factors
limited the results from the outset. These limitations, which were
taken into ccnsideration when the cdesired results were outlined, can
be grouped into the categories of time, funding, and resources.

The aveilable data sources for this retention study were reviewed
with the First Trainimg Erigade. It was found that records would be
inadequate for anyone graduating prior to 1% December 1977. The basic
amor training course was redesigned and charged drastically for all
clezsses begirning January 1078, resulting in & new fourteen week
ocourse that reachted the first end of cycle during 2pril 197f, FEecause
of the July 1972 suspense for this report, the eveluation was limited
to arrroximately a four-month period, from 16 December 1977 to 17

March 1978, and the nurber of personnel aveilable to be eveluated was
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also limited. The number of personnel when coupled with other factors
discussed later, limits the results than can justificatbly be gxrected
to provide insights. ,

A small-scale investigetion conducted within the First Training
Erigade indicated that the educational level anc frevious employment
status of trainees entering the basic armor training frrogram may
differ from one training cycle to another. The time frame from
December to March in any year mey tend to include a higher proportion
of nom-high school graduates (although the data indicate that this was
not the case for this sample) and the unemployed or unemployables than
other time frames. The full imrlications of these factors must be
considered when generalizing from the results obtained.

It was deemed cost effective to limit data acquisition instrurents
to combined mid-cycle and end~of-cycle eveluation instruments that
were 2lready set ur and being used in the First Training Erigece.
These evaluation instruments test meny tasks that the Prmor Center has
identified as criticel and provide *'CC/NO CC" measures which indicate
only vwhether or not & trainee meets the established standard. Fxact
level of individual proficiency is not recorded. Pecause of time
invelved in developing 2@ new test and the fproblems that would be
enccuntered in getting evaluators, equimment, and trainees together to
take the test, the existing eveluating instruments were used
recognizing their rimitations as a retention testimy instrument.

The retention testing was further limited in the results thrat

could be expected in that only eighty-five rperforrance measures were




tracked, and these measurés wére trecked for a four-month period, with
classes graduating 1€ Iecember 1¢77 tkrowghk 17 March 197f, Mly
limited insights into the Cdecay curves and factors affecting the
curves could be obtzined. The test frogram is intended to frovice &
basis for future stulies and to point out areas of speciel interest
end ritfalls to be avoided.

An additional 1imiting factor is the possible Jack of absolute
continuity as far as the test sdministrators in the field erwvircrment
where concerned. Plthough each testor was carefully standerdized, one
cannot be campletely certain that the standards and conditions of the
test were zcrered with scrupulously. FResources did not frovide fer

permanent team of testors throughout the study.




CPAPTFR V
TEST RESULTS/TATA. MMALYSIC
INTRCDUCTION .

This charter consists of a2 cetailed presentation of the"extensive
data collected in this study; & more general discussion and a
comparison with other relevant studies is rpresented in Chapter VI.
First, cdetailed demographics of the sample are fpresented; thece cata
were obtzined from First Treining Erigade records and from the
rre-retention test survey (Aprendix D). Next, general background
variables of the sample are discussed, followed by a discussion of
srecific experience factors; these data were obtained from the
fFre-test survey. Finally, performance cdata are fpresented for the
overall retention test, by test station, and by individaul performance
measures, followed by breakouts and analyses of these measures by the
variables summarized above. 211 data tables are presented in Pprendix
A.

Lata tebulation an¢ statistical anelysis for this study were
accampl ished by use of the Statistical Package for the Social Sciences
(SPSS).] Results were tabulated by use of subprogram FREQUENCIES, and
treakouts of performance measures by demographic, background, and
experience variables were accomplished by use of subproarams CPCOSSTARS

and BRFAKDOWN, The performance measures yielded ordinal data (e.qg.,

lN. H. Nie, C. H. Full, J. C. Jdenkins, K. Fteinbrenner, and I'. H.
Eent, Statistical Package for the Social Sciences, Second Hlition, New
York: McCraw-Hill, 1975,
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mental category). ‘The primary approprriate statistical tests yielded
by the €PSE rrocedures were Kendell's tau and one-way analysis of
varieznce (ANCVA). ‘These statistics are arplied and discussed where
apprerriate throughout the chapter.

CEMCCRAPHICS CF SANPLE

2s Cescribed in Chapter 1V, the sample for this study consisted of
270 male soldiers who completed basic ammor training at Ft FKnox,
Kentucky during the December 1¢77-March 1972 time frame. Detailed
demographics fer the sample at the time of field retention testing are
fresented below,

The vast majority of examinees held the rank of Fl1 or EZ when
retention tested in the fieid; 29.3% were E1, 64.2% were E2, 4.8% were
E2, and 0.7% (2 incdividuals) were F¢ (with rprior PRegular Army
enlistment). The grreponderance of lower ranks is due to the fact that
most examinees were in their first field assigrment at the time they
were retention tested,

The mean age of examinees was 12.F years (median was 1¢.2 years),
witk the ramge beirc 17 to 36 years, The majority (72%) fell in the
range of 1f to 20 years of 2ge, ard oniy F.C% were above 72 years old,

Maritel status data were collected on the fpre-test survey and
revealed that 24,7% of the sample were single and tke remainder
(15.3%) were married. No further details (divorces, separations,

etc.) on merital status were collected.
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Mental category data were available for all but 2¢ members of the
sample, amd the following distribution was obteined: Categery I -
3.6%; Category II - 17.2%; Category II1 - 70.f%; and, Category 1V -
€.4%8. The scarcity of Category I and preponderance of Cat;gory 111
personnel were typical attributes of the armor trainee population at
the time of the study.

Data on the education level of examinees were obtained from 1st
Training Erigade records and revealed that the majority (72Z.0%) had
completed 12 years of education (had completed high school and had no
further education). 2lso 26.3% had not campleted high school (hac 9
to 11 years of education), and 1.€% had obtained education beyond the
high school level.

Service history data were collected from 1lst Treining Frigade in
order to identify members of the sanple who had prior service.
Results indicated that ©20.]% of the sample were non-frior service
accessions,

Further demographic infcrmetion collected on the rre-test survey
addressed the career intentions of the examinees. They were asked to
assess, on a S-point scale, the probatility that they would remain in
the Army for a career. Results showed that 7.4% answered "yes", 14.1%
*rrobably yes", 40.¢% "undecided", €.1% "rrobably no", and 2C.C%t "no".

(verall, demograrhics of the sample appear tyrical for the ammor
trainee population. The majority had no Frior service, were 1f to 20
years old, single, in mental category 111, and high school gracuates

with no further education. There was some concern that a sample teaken
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during winter months wouléd be atypical of ?rmy trainees, but this
reservation does not appear to heve been supportec by the cemograrhic
deta.

CENEF? L EACKCRCUNC CF SAMPLE

Retention testing was conducted in various units, as cdescribed in
Chapter IV, The distribution of examinees within tested units was as
follows: 1st 2rmored LCivision, £.£% of examinees; 2¢ Armorecd Cavalry
Fegiment, ¢.€%; 3d Pmmored Tivision, 24.4%; €th Inf Tiv (Fech), F.2%;
11tk Prmored Cavalry Fegiment, 7.0%; 2¢th Inf Civ (mech), 2r.7%; 2¢
Inf Liv (Mech), 7.P%; and 194th Prmored Erigade, S.f%. Thus, 2€.3% of
the sample were assigned to CONUE units and the remsinder were
assigned to USRREUR.

The period between graduation and time of retention testing veried
from two to twenty-five weeks for individual exsminees, with an
average of 12.¢ weeks, The sample sizes corresponding to eact rumber
of week:z from graduation to retesting are presented in Table 1. 2lso
listed in this table are sample sizes by three week blocks of time;
e.g., the number retention tested 2, 7, or ¢ weeks after graduation,
The grouring into three week blecks was performed Fprimerily for
statistical purposes. Llarge variation was obtained in the number of
exeminees tested per week, and very smell sample sizes (as smrll as ©
or 1) were cbtained for scame weeks, (rouring into three week tlocks
is the smallest grouping which rrovides sufficient sarrle sizes for
anelysis of performmance by time; such an analysis will be fpresented

loter in this charter,

'
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Most of the data in the remainder of this section and the next
section were obtained fram the pre-test survey, and 100% accurecy in
exarinees' responses cannot be guaranteed since frecise mi;t recorcs
were not available. 7n attemrt was made to obtain accurate unit
training records via a deta metrix distributed to the units ard
examinees; this effort di¢ not prove to be successful (see Charter 1V
for discussion). Examinees were asked to estirate time periods and
numbers of times numerous tasks has been performed; for those who had
been in the unit for more than a few weeks, this was a2 difficult task.
Pssistance was provided during survey completion, and completecd
surveys were reviewed with exemminees to the extent pocsible and
unreasonable repsonses were corrected. FReview of surveys indicated
that the responses provide e generally accurate recoré of experience
in the units.

? variable closely related to the time period between aracustion
and retention testing is the nurber of weeks assigne¢ to a tank after
leaving It Fnox. Examinees were asked to estimate this time period on
the pre-test survey, and estimates ramged fram zero to twenty-four
weeks, with a mean of 7.1 weeks. ? large rercentage (2%5%) of
examinees indicated that they had never been assigned to a tank since
leaving Fort Knox (some had been assigned to MEF1 Sheridans).

Examinees were asked the number of tanks they had been assigned to
since leaving Ft Knox, and the following cesponse distrituticn was
obtained: None, 22.3%; one, 5€.3%; two, 17.4%; and three, 2.0%.

There is a slight ciscrepancy between this and the frevious veriatle
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in terrs cf tre percentage who had never been assicned to & tank
(22.2% versus 25%). This is probcbly cue to the fact that responses
to the previous question were rounded off to the nearest week. Thus,
a man assigned to & tenk for three days or less would have been
assigned to one tank for zero weeks.

Examinees were asked to indicate their currert position within a
tank crew; 2f.5% indicated that they had no position, 20.0% were
crivers, 20.6%t were loaders, and 1.9% were gqunners. They were also
asked to estimste the number of weeks they had spent in other crew
fositions. Tue to the limited time most individuals had been assigned
to the units, the percentage of personnel Laving had more than one
crew position provided no significant relationships. In the case of
drivers, the range was zero to twenty-three weeks with an average of
7.C weeks; €63% imdicated that they had not been a driver. For tke
loader pocsitien the range was zero to twenty-four weeks, with an
average of .8 weeks and S1% of the sample not having been a loacder.
For curners the renge was zero to six weeks, with an average of (.1
weeks arc 9€,7% not having been a gunner. #?s would be expected cduring
initial weeks of the first assigmment, the majority of exeminees were
drivers cr loaders, with very few servinc as gunners, ‘1he large
rumber without a crew pocsition indicates a possible problem whiclh will
be discusse¢ in Chapter VI.

Tre number of tank commenders (TC) they had had and the rank of
their current TC were also indicated by the examinees., The majority
(5.€2) bhad had one TC, while 10.7% had none, 2€.€% had two, 7./% had

4
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three, and 0.7t had four. Most TC's were in the rank of F° or F€;
2.1% were E4, 32.8% were ES5, 3°.f% were Ef, ©.5% were F7, and 15.P%
were officers. ;

During @ previous institutional retention research projeét within
lst Training Prigace described esrlier in this report, trainees were
retested on the mid-cycle and end-of-cycle tests within the
institution from 1 to 7 weeks after original testing, In order to
consider tying the results of this study together with those of the
frevious study and to analyze the effect of institutional retesting
upon later retention testing, participants in the rrevious study also
in this study were identified, It was found that € participants in
this study had been retested on the mid-cycle test in the fprevious
study, and 3C hac been retested on the end-of-cycle test, These sizes
are sufficient to allow e longitudinal analysis of retention within
the institution and the unit. However, rpossible effects of
institutional retesting upon later retention will be briefly addressed

later in this charpter.

SPECIFIC EXPERIFNCE FACTORS

Data summerized in this section were obtained via the pre-test
survey and involve examinees' estimates of unit training and
experience directly related to specific retention test performance
measures. Datd relatimg to specific types of trainimg are presented,
followed by data pertaining to the number of Fimes various tasks were
per formed in the unit.

Examinees were cuestioned as to their use of 1Training Extension

Gurse (TFC) lessons overall and by specific categories, since it was

[y )
S

Akl o y ST SRS SR WS S — M




- v T

susyected that uce of TFC lessors might be related tec skill retention.
In ceneral, extensive use of TEC lessons was not rerorted; overall,
2¢.7% of the sample reported using TEC lessons. Py srpecific
categories, 19,7% reported having used qunnery TEC, 20.7% tad used MBC
TEC, ¢.A% had used communicatons TFC, 1€.3% had used reinterance TEC,
1€.2% kac used first aid TEC, 21.1% tad used vehicle recogrition TrC,
anc ¢.4% had used rmafp readimg TFC. Examinees estimated the nurber of
times they tad used TEC lessorns in the above cetegories; in all cases
the majority of those whc reperted having used TEC lessons had used
ther cnly once or twice.

Lata were also obtained on specific types of first aid treirirne ir
the urnit; overell, 2£.5% of cxaminees refported having received first
aid training since leaving It Knox. Py sprecific categeries, T2.€9
reported receiving trairing on treatment for turns, 2¢.2% on treatment
of brcker Icnes, 20.4% or moutt-tc-reLth recuscitetiorn, 2r.7¢ ocor
control of tleedirg, and 21.5% on treatment for shock.

Training cn map reading was also addressed; 21.1% reported toving
received such treining, with the btulk having received it for 1 to ¢
tours, Ey cetegories, 1P.5% reported having received trainina on
determining elevation on & map, 2.3 on findirg a position on a mer,
and 28.1% on determining ground location.

Finelly, vehicle recognition trairing was addressed in general ars
in terms of specific training media. Cverall, 22,f% reported haviro
received such training, in most cases two hours or less. Fy redic
categories, 22.f% reported having had trainirg with slides, 22.7% with

cards, aiwc’ 10.7% with models.
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Examinees estimeted the number of times since leavina Ft Fnox that
they had fperfommeC variouc tasks which had potentisl rclations;}i;s to
the perforrance measures on the retention test. Sumrery statistice
for these estimates are dispiayed in Teble 2, PMost ectimates vere in
terms of the number of times & task tad been rperforred; 2 few
(indicated in Takle 2) were in terms of number of rounds or nurter of
riles. The first data column in the table indicates the percentage of
respondents who had performed the task at least once. The tasks are
listed in descending orcder of these percertages. The mean, standard
deviation, and mecdian or midéle resronse are presented for each task.
The median is the more afpprofriate measure of central tendency here,
since it is less influenced by the few extremely large estimates
obtained. For most tecks, trere were larae nurters of examinees who
hac never perforred them in the unit. Only 11 of the 292 tasks hac
been performed by €t cr rcre of the sarfle. Cunnery tecks were the
least commonly fperformed; only 7% of the sarjle had fired the mein
gun. Mary of the examinees vere recent arrivels ir their unit
(examinees ha¢ Leen in units for frar tvo to twenty-five weeks) and
hed not participated in mejer treining exercises; this larcely
accounts for the lack of experience indicated by the low median
values., PMany tacks had nct been fpracticed by meny examinees, and
those fracticed were fracticed only a few times, on the average. The
sanple thus offered the ofportunity for study of skill retention

.

without extensive fpractice in the units.
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CVEP2LL PERFCRMANCE MEASURES

s cdescrited in Chapter IV, results of performence measures for
each examiree were recorded on scoresheets in tems of CC/NC CGC
categeries. (verell performance can tlus be succintly described in
terms of the percentige of examinees receivirg a2 CC or NC GC. Such
cete are rresented in this section for the total test, test stations,
and irdivicdual performance measures.

Tre mean nurber of CC's received by the 270 examinees on the P°
per formance measures was 67.71, with a standard deviation of £.4€.
Trus, examinees performed 7¢.7% of tested tasks correctly, on the
average. This performance will be broken out by time, demogrephics,
ard other veriables in la'ter sections., ‘The median number of CC's
received was €£.CC, and thke mode was 67, in close agreement with the
rean, The total number of CC's for individuals ranged frem 1¢ to ¢
(2 examinees "maxed" the test), Trese data indicate that on the
average, solciers can pass the institutional test criterjon or about
0t of critical skill level one tasks during the first few rontts of
their first assigmment,

During test adminstration, performance measures were grouped into
11 test stations; the nurber of fperformance measures per station
varie¢ from two to twenty-four. Results on these staticns are not
cerrletely comparable due to the differing numbers of fperfomance
measures involved, the differing test conditions (e.g., slide test vs.
hands-on test) and the fact that stations concefptually "fit together”

to verious cdegrees (e.g., first aid vs. genercl subjects). For

s-10

s e A Bttt M. oot
o, e TV



furtler discussion of performance measures grouped intc each statior,
see Chapter IV and 2prerdix C (such a listing is elso frovidec in
Table 4, to be discussed below), FHowever, anclysis of perfonr}ance by
test station does fprovide an initial genersl imdication of vhere
retention problems lie., Suchk an analysis is d.isplayed in Tabtle 2; the
fercentages presented were calculated by dividing the mean number of
CC's by the total number cf performance measures on each station.
Stations showing highest performance levels were advanced driving,
gunnery subjects, and maintenance, whiie cstations on which reletively
low fperformance was demonstrate¢ included breeckblock, MPS MC, anc
general subjects. » more fprecise breakdown in terms of incdivicdual
per formance measures is present below.

Performance on the retention test is summerized in Table ¢ in
terms of the percentage of the 270 examinees who received a CC on esct
per formance measure. FReviev of this table incdicates specific areas
where perfomance was relatively foor. The 1C measures on which
per formance was worst in rank order were: mep marginal info (20./%),
map 6-digit coordinate (27.F%), mar elevation (24.4%), M8t NMC
assembly/cisassembly (22.1%), kreectblock essembly and installation
(4€.7%) , coax MG stoppage (4¢.0%), breechblock removel and disassemtly
(5C.2¢), map colors (£4,P%), emergency driving situations (%f.2?), and
clear MPE MG (S€,5%). ‘This breakout of the data indicates thet most
of the difficult on the general subjects station irvolved rep reading,
thet difficulties on the breechblock station were encountered with

both assemby and disessembly, and that all aspects of the MPE MC
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steticn wore relatively cifficult. Furtker ciscussicn of tre types of
tecke on which rperformmance wvas relatively low and possitle reacons
therefore is ircluled in Crarter VI,

Performence wecsures in Teble 4 ore grouped in terms of the way
they were organized and scored on the test; other aroipings are
cerceiveble.  Meny of the fperformance measures {e.g., hand and arm
(H/?) sigrels, flashkligtt (IL) rignals, and amrunition recogrition)
were cscore¢ in terms of responses to indivicdual stiruli. Cther
individual rperformance reessures invelved cseverel subtasks and
resfenses te ceveral stimulus situetion (e.g., breechkblock removel érd
dicasserbly) . Tf arrunition recognition was grouped togethter o core
rerfermence reasure (ell tyres of emmunition would heve to tbte
correctly identified to receive a CC on the reasures), the expected €7
fercertige would ke °(.4%2 (the procuct of tte 7 indivicduvel CC retes),
#scurirg irdeperdence in recogrition of cdifferent types of creunition.
7his would corsicderebly change the picture of ammunition recogrition
perforrence. “his exergple indicates that CC rates can be affected bty
tre way Fferformence meesures ere defined, particularly by the nurter
cf subtesks irvolved In the measure, Perhaps breectblock tasks are
not interently more difficult, but just involve more subtasks in thc
ferforrerce measure,  These fproblems in comparison of fperformence
measures will be further discussed in Chapter VI.

PERFCRI'?NCFE BY CEMOCPAPHIC CATIGCRIES

Farlier in this charter cemogrephic categories of the sarple one

averall retention test perfcrmance vwere discussed. In this section

4

€-12




the cross tebulation of major demograrhic variables by rerformerce on
the retention test is cdescribed, in order to deternﬁne the
relationships, if any, between demographics and performence on armor
tasks. The cemograrhic variables were cross tabulated with total
number of GC's con the retention test, and with individual performance
measures where suck a detailed enalysis appeared fruitful. The
demographics analyze¢ were rank of examinee, age, marital status,
mental category, education level, anéd cecreer intention.

The breakout of performance on the total retention test by rank of
examinees incdicated that renk is not significantly related tc
retention performance. Since there were only two E4's in the samgle,
their dete were combined withk the F2's, thus reking subsemple sizes
adeguate for statistical analysis. The mean percent CC's on the total
test by renks were: Fl - PC.2%, FZ2 - 70.7%, oand E7 and F& - 20,29, 2
cne-way AMCVZ indicated that the mean CC rates were not siagnificantly
different (F (2,2F7) = ,202Ff, > .08). Thus, rank of exarinee cic not
affect retention test perfommance.

The breakout of total retention test performance by ace of
examinees revealed that age is not significantly related to retention
ferformence, within the age renge addressed in this study. Fince
there were few exarinees in the semple above 22 years old (17
examinees fell in the renge of from 224 to 2 years old), their date
were combined with those for 22 year olds, thus providima sufficient
subsample sizes for statistical analysis. The mean percent CC's on

the total test by &ge groups were: 17 year olds - PC.0YE, 1IF - PC,2%,
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1¢ - 7¢.,2¢, 2 - £C.6%, 21 - 7€,7%, 22 - £Z.2%, end 22 end ebove -
£2.72. ! one-way MCV indicated that the mean CC retes by ege croups
were not significantly different (F (€,22f) = .FES€, p> .C5). Thus,
the arrrorriate conclusion is that age of examinees was not related to
retention test perfomance.

Ferforrance on the tctal retention test was cross tabulated with
marital status of examinees, and resuits indicated that merital status
had nc effect upon reterntion test ypeciformence, The mean fercent CC's
on the totel test for single examinees was 7¢.5%, and the
corresponding figure for married was 8C.7%. 2 ore-way PNCVA revealed
that the mean GC rates by marital status were not significantly
cifferent (F (1,26F) = ,4f2¢, p> .C%), Thus martial stotus was not
significantly related to retention test performance.

Cross tebulation of performance on the total retention test by
mental cataegory of examinees indicated that mental category is
significantly related to retention test performance. The rean percent
CC's on the totesl test by mrentel category groups were: Category I -
£0.0e, tegory JI - P5.0%, Category IIT - 7F.%%, and Category IV -
7€.5% (See Figure 1). Cince there were only nine category I personnel
in the samrle, their data were combined with that of Category IT
Fersonnel fer statistical purroses; the mean CC fpercentage for
categories T and IT combined wes 85,92, ? cne-way ANCVA on the means
for Cetegories 1 and JI ccrbined, Category ITI, and Category IV
revezled that the means for these groups were significantly cifferent

(F (2,247) = 12.9€71, g< .C0Cl). Thus, mental category was
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significantly related¢ to retention test performence; on the average,
Category II rersonnel received NC CC's on about six more tasks than

Category I anc 1] personnel did, and Category IV personnel ‘received
about two more NC (C's than Category IJI personnel did. Fé'sec' upon
these data, the bulk of the effect appears to be that Category ITI and
IV personnel performed less well on the retention test than Category 1
and 11 personnel did.

€ince the overall effect of mental categories was found to be
significant, and since mental category was considere¢ a relatively
important demograrhic variable in this study, the effect of mental
category was exemined on each of the €% rerforrance measvres.
Cisplayed in Table 5 ere the percertages of exeminees by mental
category grourimgs (I and II corbined, 117, ~nd IV) who received a CC
on each performence measure, alceng with Kendell's tau velues and threir
asscciated fprobatilities. ¥endall's tau is a rank correlation
coefficient which ie arprojriate if at least ordinal measurement of

both variables has been achieved, as is the case here.2

It provides a
measure of the cegree of association cr correletion between the ranks
on the verictles of mental category and CONC CC's than higher
category personnel cid, and a negative tau velue indicates the
orposite. Tau values with an associated probebility of less than .CS

indicate a statistically significant effect; i.e., a case vhere

2Siege1, €. Nonreremetric Stetistics. Mew York: McCrew-t'ill,
1056, p. 212,
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different mental cetegory groupings performed cifferently. Vitr fF
different ferformence measures, onc would exrect four or five of the
relationships to be significent by chence (.C% rultiplied by f5). 7
total of 27 significant tau values are notec in Table ¢, inﬁicating a
significent relationshifr between mental category and retention test
per formance on many more measures than would be exreéted by chance, és
reflected in the oversll significant effect discusse¢ ehove, rl1
significant tau values obtained are positive, indicaeting that lower
category rersonnel rerformed significently poorer. frecific
significant effects are discussed below. On the loader's duties
station, the only significant relestionship was founé on loading the
coex MG ammunition box; Categories I and IT performed better than
Categories IIT end IV, who performed at arproximetely the same level.
Stowing mein gun ammo also showed a nearly significant effect.
Ceveral tank gunnery performence measures showed e significent
relationskip; two out of four measuvres for the rerlenisher tepe, four
ouvt of five range flags measures (the fifth wss almost significant),
four of seven ammo recognition measures, both mounting tanks measures,
and twe of six vehicle recogrition reasures. These performence
measures were all obtained on a s£lide test, and most showed @
consistent cdownword trend tc CC rate as one moves down the mental
category scale. Pll mar reading and the NPC markers measures showed a
kighly significent relestionship. Lower category rersonnel performed
very fpoorly on mafr readinmg. The only caﬁnunication task slowing &

significant relationship was placing the PMARC €4 into operation, and
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likewise tie only rmeintenance task was track end suspension. Two
criving tasks srowed a significant relationshif and these involved
sterting end stopping frocecures. One individual weapons measure was
significant (disassembly, assembly, and functions check of MZAl €~¥C,
ané two (routh to mouth resuscitation and burns) of the five first aid
tasks showed a significant relationship. In general, it appears that
task involving memory retrieval and ‘cognitivc processing of
information (e.g., mep reading) showed & significant relationship.
Lower mental categery personnel tended¢ to perform such tasks rore
poorly (i.e., they had higher NC CC rate). Further discussion of
types of tasks showing relestively low retention performance by mental
category anc other variebles is contained in Chapter VI.

The cress tabuletion of performance on the total retention test by
educational level of examirees indicated that education is not
sigrnificantly related to retention performance. FEducational level was
defined in terms of number of years education successfully completed.
fince only four examinees had complete more than 12 years of
education, their data were combined with thke 12-year group to frovide
adequate subsample sizes for statistical analysis. The mean percent
CC's on the totel test by years of education were: ¢ years - 7¢,5%,
10 yeers - 72.%%, ]1 years - 72,54, and 17 years or rore - £0.2%, P
one-way ANCVA indicated that the mean CC rates were not significantly
different (F (2,729) = ,2011, p> .0S). Thus, nurber of years of
education did not affect retention test performence.,

4
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The final demographic variable cross tabulated with total
retention test rerformance was career intention, and 2 nonsigmificant
relationship was found. Career intention categories were defined in
termms of responses alomg a five-point scale on the pre-test survey, as
described earlier in this chapter. The mean percent CC's on the total
test ky responses to the guestion "Do you plan to remain in the Prmy
for & career?" were: "yes" - 78,0%, "fprobably yes" - £2,2%,
*urdecided" - £0.0%, "probably no" - 77.f%, anc "no" - 7f.4%. A
onc-way 2MNCVA indicated that the mean CC rates were not significently
different (F (#,265) = 2.025€¢, p> .05). towever, the relationship wes
nearly significant (r - .0¢), and reviev of the CC percentages above
indicates a trend for those not Flanning to stay in the Army to co
worse, except for those who definitely planned to stay in the ’rrny,
who did as poorly as those definitely rlanning not to stay. The group
responding "yes"™ was influencec by an aberrant case; an individual who
received only 19 CC's on the test definitely plannec to stay in the
Army. There appears to be slight, though not cuite significant trend
for those Flanning not to stay in the 2my to perform more poorly,
except for the aberrant case of those definitely plenning to stay in.

In summary, the only demographic variebie heving a significant
statistical relationship with retention test performence was mental
category; lower category rersonnel do worse on meny tasks. Rank, age,
marital status, education level, ancd cecreer !ntention cid rot show @

significant relationship.
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FEFFCRNMANCE EY CENEPAL EACKGRCUNE VARIAPLES

Presented ir this sectior is the cross-tabuletion of general
backgrournd variables cdescribed eerlier in this charter with
rerformence or the totel test and on specific performence mecsures,
vhere eprrepriate. The background variakbles addressed are unit of
assigmnment, period between gredustion and retentiorn testing (in one
and three week klocks), number of weeks assigned tc @ tank, number of
tanks assigned to, current crew position, weeks served as e driver,
weeks served as a loeder, rank of current TC, end institutional
retention testing.

Ps cdescribad esrlier, retention testing was conducted within eight
active Army units. The CC rate for each identified unit will not be
listed here (with one exception discussed below), since participating
units were assured that test results were noneveluative and would not
reflect tock on them, The cross tabulation of units within which
examinees were assigned by fperformance on the total retention test
showed that the meen percentage of tasks eveluated es CC ranged from
72.3% to ©5.4% for rarticular uvits. ? one-way ANCV2 on the mean CC
rates for each unit ircdicated thet the cdifferences between units were
significant (F (7,262) = ¢,2Cf¢, < .0C1), Thus, rerformence on the
retention test veried significantly, depending upon the assigned units
of examinees.

Exemination of the mean CC rates for each unit revealed that ore
urit was perticularly aberrant fram the rest, €izce this unit

per formed especially well, it can be icentified; it was the 10/th
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Armored Erigade at Ft Knox. The ]04th's mean CC percentace wes ©f5.4%,
whle other units ramged from 77.2% to £2.2%. Cince the 19/th: Cdate
contributed largely to the significant statistic discusspé in the
fFrevious paragraph the one-way ANCVP was recalculated with. the 1C/th
excluded. The result was significant (F (€,74f) = Z2,8727, < .CF),
although not as highly as before. Thus, there were significant
differences among units other than the )94th. Cuch differences verc
Frobably due to ciffering training programs and activities in the
verious units. Frecise cdata on trzining approaches of verious units
were not available during this study, and such data could not be
discussed without risking identification of incdividual wunits' GC
rates. The difference did not lie between CONUS and USAREUF units;
their overall CC percentages vere approximstely the seme (77.7% for
OCCNUE and 7¢.5% for CCONUS, excluding 1¢4th).

Why did the 1¢4th Armored FErigede perform so reletively well?
First, it must be pointed out thet the 194th results are based upon &
sample of only 1% men; any conclusions based upon this size sarple ere
tentative cnes. It may be that since the 1¢4th was located at Ft
Knox, they received superior training, or they msy have received
valuzble exgerience in support of First Trairning Brigade. In
addition, units of the 1°4th pPrmorec Frigade had recenty completec, or
were currently involved, in tank gunnery cycle. tnother possibly
important factor is that the 104th personnel were retention testecd by
First Training Prigade, whereas other units were tested by test teams

traine¢ in the field by ARTT personnel. 2lthougl every attempt was
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reée to Cuplicate 1st fraining Frigade testing conditions in the
field, testing comditons may heve cdiffered scmewhat. Field teems of
testors were given extensive testing experience the day before
retention testing, and the need for accurascy was strongly emphasized.
First Training Erigade testors mey not have had such recent training
and encouragement. There may be different underlying motivation anc
attention factors for one-time field testors versus testors who
continually test hundreds of men a week. Regarcless of the underlying
reason, if First fTraining PFrigade testors eveluated examinees less
strictly than the field testors did, the implications for this study
are important. TDecrezses in performance in the field mey be cue to &
cherge in test standards, ‘as well as duve to retention loss. This
point will be elaborated upon in Chacter VI.

? relationship of frrime interest in this study is thet between
retention test performarnce and tle length of time between graduation
ard administration of thre retention test. 2s discussed earlier, ttis
time intervel is anslyzed fere in terms of three week blocks cf tire,
fuch & grouring provides sufficient sample sizes for each kleck of
time to allcw velid statistical testing and drawing of frofger
conclusions. Tisplayed in Figure 2 are the mean fpercentages of tasks
cn which a CC was received by retention intervel in three week tlocks.
The first block refresents 2, 2, ané ¢ week intervals, ard succeeding
tlocks represent succeeding three week groupings., The figure
indicates that overall retention test performance did rot chermge much

as a function of time since graduation. 7This conclusion is suprorted
4
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ty a2 cne-way FMCV? on the meen CC rates for three weeck tlocks, w!ich
yiclded e reneignificent result (I (7,7€2) = 0542, > .C%)Y. This
result incicates that the cversll mean CC rates for the variouc three
week tlock were notr sigrificently cifferent; i.e., the overall
retention curve was essentially flat over time. If one assumes tlat
rerformonce was at the 100% GC level ot the time of graduation from
the institution (this assumption may not be entirely cerrect; see
cdiscussion in Chapter VI), rerformence drofped to about £C9 CC level
two weeks later, and remained at afpproximately the same level over
tire. Trere is ne overcll retention intervel effect, after the
initial drop urcon leaving the institution; whethber this initial Crey
is due to retenticn lcss or ctance in testing concditiors is adfressed
in Chapter VI.

Tte lack of on overall retentior effect could be due to & cecline
in rerformance on same tasks and & belercing irmfrovement or. otters.
’n cnalysis of retenticn over time for indivicdual performence messures
is presented in Tekle Ff. fSrace cdoes not rerrit listirg of the everage
CC rete for each of the eiglt three-week tlocks of time in the teble,
tut the ¥endell's teu velives and their associated frobabilities
indicate the significent reletiorships. Measures with e significent
negative tau valuve showed significant frerformance improvement cver
time ir the wnit, and measures vith a sigrificant positive teu valwe
stowed significant perfomance decrement over time, Cverell there arc
1¢ cignificernt reletionships indiceted ir Tatle € (nine positive ard
rine negetive), which is consideratly more then the four or five that

4
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would be expected by Chance. Thus, csicnificant effects of time were
found with several specific perfermance meesures. The average CC
rates over time for these 12 meassures ere disrlayed in figures Ta, t,
and c. Meesures showing sigrificent imrrovement over time in thke unit
were: main gun misfire; unload mairn gun risfire; AN/VRC-€¢ into
operations; tronsmit message; H/F start engine; FL move in reverse;
clear czl .4f fistol; disassembly, assembly, and functior creck for
cal .2% pistol; and, moutt-to-routt resuscitation. PMeacures shoving
significent cecrement cver time were: remove anc¢ disasserktle
breccttleck; escerkle enc instell treectbleck; clecr MFE MC;
Cisasserble anc assemble MPE MC; mounting tanks, staticrary reme; tvo
of six threat veticles; rep f-cgit coordincte; eand, MEC markers,
While s=are of these effects are icolated ones and may be due to
ctance, certein trends are efperent; rein gun misfire, sore
cormunications, end c¢a&l .25 ristol tasks show improverert over tire
(perbtaps because they receive extensive practice); treectblock and MOE
MC tasks show declining performance over time (ferhaps btecause threy
are not generally performed by skill level ore soldiers). Ir surery,
there are significant charges in performance on specific measures cver
time, and treir effects baléerce cut so tlere is not a cignificent
overall cherge in the PCY CC rate. Possitle reasens for improverent
and decline in performénce or specific taske will be further accressed

later.
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The number of weeks in the unit for which the examinees rerorted
heving been assigned to a tank was also cross-tabulated vi;h total
retention test perfommance. 2 statistical test of this fpotential
relationship yielded a not quite significant result (Kendell's tau =
067, £t = .06). ‘The negative tau value indicates that there was a
trené for those assigned to tanks for longer Fperiods of time to
receive fewer GO's on the test, but the trend was not cuite
significant., At least, the results indicate that increasec experience
in a8 tenk crew did rot lead to improved rerfommance. Cf course,
experience is confounded with time and effects of these two vériables
(learning and forgetting) may heve cencelled each other out sarewhat.
Per formance results for those who had never been assigned to a tank
crew (72.2% GC overell) versus those who had (f1.0% CC overall) did
not show a large cdifference either. Thus, experience in a tark crew
in terms of number of weeks assigned did not have a significant effect
upon total retention test performence.

The enolysis of totel test performance by current position of
examinees did not show 2 significant effect. Cunners were eliminated
frem this anelysis, since there were only five of them in the sample.
The mean CC percentages by pocitions were: no position - £C.°%,
drivers - 79.9%, and loaders - 7f.,4%. ? one-way ANCVF indicatec that
these mean CC rates were not significently cdifferent (F (2,262) =
1.0734, g> .05). Thus, current positon, or ‘the lack of position, did
not affect overall performance.

Cf greater interest than the effects of position on overall
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performance are the effects on specific performance measures. That
is, did drivers perform better on driving tasks, while loaders
performed better on lcading tasks? The answer is en unecuivocal no.
Cut of the 85 rerformance measures, only S showed a significant
relationship between position and performance (as indicated by
Kendall's tau values). This is no more than would be expected by
chance, so position éid not affect individual performence measures.
Crivers' and loaders' GC rates on specific driving and loading tasks
were reviewed, and ro consistent trends were noted. The lack of an
effect here may be due to the fact that members of the sample had not
had extensive experience in their crew positions. 2s wouléd be
expected fram the above re‘sult, neither weeks spent as a driver nor
weeks spend as a loeder showed a significant relationship with total
test terformance, or with more individus)l performance measures than
would be expeced by chance.

Rank of TC was found to have a nonsignificant relationship to
per formance on the retention test, Since only five examinees had TC's
in the rank of E4, these data were combined with those having Ef TC's
to fFrovicde sufficientt subsample sizes for statistical analysis. The
mean GO percentages by rank of TC were: F¢ and ES - £0.1%, FE -
ec.1e, E7 - 77.2%, ard officer - 77.2%. A one-way ANOVR indicated
that the mean CO rates were not significantly differently (F (2,227) =
1,235¢, £> .05). .

performence of examinees who had been retested on the mid-cycle or

end-of-cycle test in the earlier institutional retention study was

8-3¢
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contrasted with that of examinees who had not been so retested, to
determine the effects, if any, of institutional retention testi’ng upon
unit retention. The mean GC percentage for those retesteé on the
mid-cycle test was 80.%2%, and for those not retested it was 7°,1%.
This difference is not statistically significant (F (1,268) = 1.711€,
> .C%). The mean CC percentage for those retested on the
end-of-cycle test was 80.7%, and for those not retested it was 79.5%t.
This cifference is also mot significant (F (1,268 - 2008, p> .0%).
Thus, institutionzl retesting did not e2ffect later retention in the
unit. Petesting did not produce learning which significently
influenced later retention.

PERFCRMANCE BY SPECIFIC EXPERIENCE FACTORS

The final set of variables which were cross-tabulated witt
retention test performance involve examinees' extimates of specific
experience factors. Experience factors were cross-tebulated with
overall test performance or with specific performence measures to
which tley relate. Types of experience examined included use of TEC
lessons, first aid training, map reading trazining, vehicle recognition
training, and various other types of xferience close related to
specific performance measures.

The overall effect of use of TEC lessons was examined by comparing
the GC percentage on the retention test fo; those who had used TEC
lessons, versus that for those who had not. The average CC
percentages obtained were £1.3% for users of TEC lessons and 7f.7% for

non-users. A one-way PNCVA indicated that this difference is




significant (F (1,2€r) = 4,1417, p< .0S). Thus, users of TEC lessons
did temd@ to perform better on the retention test.

Fesults on each first aid performance measure were compared for
groups who reported heving received first ai@ training versus those
who reported not receiving suck training. Pesults on specific
per formance measures were also compared for groups who had or had not
received training directly related to that measure (e.g., treatment of
burns gerformance was compered for those who had or had not received
training on treatment of burns). In no cese was a significant
relationship found between first aid training and first aid
performence. This indicates either thet first eid treining received
was not beneficial, or thet examinees' estimates of first aid training
received were not accurate,

? similer analysis was conducted on mep reading; mep reacimg
per formance results were campared for those who had and hed not
received training on mep reading in general and by specific types.
MNgain, no significant relationships were found. Training on map
reading as reported by exeminees did not affect map reading
fer fomance,

The same result wes obtained with vehicle recognition training.
Fxaninees who reported having received training on threat vehicle
recognition did not show bhigler rperformence that those who had not
received such training. Perhaps the unit training received utilized
media v{;‘ich ¢id not generalize to the slides used in this test;

canplegely adequate training should generalize across tyres of media.
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Experience factors estimeted by examinees on the pre-test survey
were cross-tabulated with performance measures to which théy were
functionally related. 2 total of 4€ comparisons were maﬁe_j ané eare
listed in Table 7. The first element in each row of the table is the
exprerience factor, or examinees' estimetes of the number of times
tasks were rperformed in the unit; the second element is the
corresponding performance measure. Space does not allow the display
of the distribution of perfomance (CC percentages) by the number of
times each task had been rperformed in the unit. However, the
Kerdall's tau values in the table do provice an index of relationsbips
between experience and performance., 2 significant negative tau velue
indicates that, as more experience was obtained on a task, rerformance
improved., A significant positive tau velue indicates the orposite. 2
nonsignificant tau value indicates that experience with a task did not
affect performance of that task on the retention test. ? total of
twelve significant tau values were cbtained, nine negetive and three
positive. Reletionships showing & significant imfprovement in
performance as a result of experience were: disassembly and assembly
of MES MC with experience on disassembly; clearing .45 pistol with
experience on disessembly; functions check on .45 pistol with
disassembly; functions check on MA) SC with cdisassembly; clearing
.45 ristol with firimg of .4% pistol; MPC knowledge with number of NBC
classes; placing PMNARC-6Z into cperation v}ith nunber of times having
turned on radios; campleting 2 Form 2404 with number of times

completed freviously; anc, track and suspension with number of times
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raving broken track. Felationships showing a significant decrement in
performence as a result of experience were: loading coax MC
ammunition box with number of times taving stowed belt ammo;
recognizing NBC markers witt number of NEC classes; and, recognizing
NBC markers with number of mine field clesses. The number of
significant relationships obtained between experience and retention
test performance vas less than expected. Wwhile experience does lead
to improved retention in scme areas, the effect was not widespread.
Experience appears even to hinder performance in some areas; reasons
for this are presently unknown. Same of the expected effects may have
been obliterated by inaccurate estimates of experience on the part of
examinees., Cr, since a(aninees did not have extensive experience in
most areas, it méy be that experience coes not have much effect upon

task perfommance at this level.
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ClapPriu Vi .
VISCUSSIA ’
In wils Cchapter resalts gresentel in taz greceding cas.ter  ar.

Sudanarized and their iaglications are addressed., Tie ovurall

{
3

retenvion test performance results are discusscu, followsel oy
consliieration of the effucts of wenojreazaic, ovackjroand, and
CAxL1eNCe Variavles. aede {indings are Sien Coaperes with thost of
previous relevant studles, and  iaglicctions for future retontion

resedlCl ad Ui JLuOr treining systea are discusscd.

SVERALL PURFIRIAWCL ri3ULDS

Iverall, eraulnecs [elulveud  w0Ut sus 3J'S Oon Criticei tusKs
retention tested In the unit. If one defines "comwat ready" as bcoiirg
avice tw perfora at lewczt 458 of critical tusxs correctly, then very
tew .aen In tnls sample et toe criterion.  Bat wien one conslders tact
deaders Oof tnis sauple were rolatively new enliste.c w10 azd naa
little fiela experience wJnen retencion tested, and taat sone of tne
Taoks on wilcha a large nuadcr of ') GO's were receives Jore ones waicn
a 5kili Level 1 solailer would not nornally be reguirad to perfors
(coger 133 M5 dlsassewly/assewly und aa. reacing), the results are
not wisacartening. hLesults of this study in jeneral aujur fairly well
for tne araor traininj systen.

Jat tyse 0l tasks saoweu roletively low werforrance, v wy?
Catoyories saowlng luwest perfornance ievels werc nag realin3, 185 13,
ang oleeCalock tusks.  AS aenuioneu Luove, two of thess Jrou.l.ags

(iap Ceaulny and 435 a3) represent skilis aot ordinerily roquired of o
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sk1ll ievel one soldier; tie M35 G 1s tie TC's weapon und s
priaarily ais responsicility, and aap readiny is usucally acconolisaed
at platoon level or nijner. Thus, tnese tasks .nay have recelived less

3

])
pe

tralnlng auxiasis anid less practice than oLt Tore vasic taskss
of tne saiple reported having disassembled the 85 4G, out aost nad
aofle 30 Only Once Of twile; no experience .uata ware coilected on .aap
reading, out .ost Jemoers of tne sanple could not have read a wap,
even 1f reguired to.  Reasons for ¥) 30's were annotuted on 3core
Siicets Oy testors. fhese Jata indicate that the priwe rcason for
falilyg i35 3 te3Kks was exceeding tne tiae linit. On aes reciing
Lu3KS, NO an3wers were jiven in .aost cases, since =zanineces <did not
even KnNow how to oejin,  In oreecndlock tasks, tne grine reason far
43 3O was the performing of tasks in inmproper seguence; these tasks
1nvolve .pany steps waich aust oo perforaed oy the novice in a set
sequence for safety consiserutions, @ajor reasons for 0 33's on
QTG TASKS werle: ON Coax o5 Stopeaje, weaewon was not fuictionad in
full cycle; on enerjency driving situations, many exaaines Jid not
know ileanin) of 3jauge realdinis or forgot second sadot on firce
extinjuisher; oun sturting procedurcs, fany did not kKnow groper warm-up
tine or rPA's; on stopuiny procelures, many diu not know how to use
aanual saut-off or proper Ret's for cool down; on main jun aisfire,
Aaly fallad to rotate round in the breech or to follow safety
procedures; and, on loading .nain jun .nisfire, nany perforned stevs in
Lijp£0pr Sejunce and Jdistegarded safety procedures., kaview of tuwese
reasons for D 3's indicates tuat the najority involve knowledge or

*
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cojnitive elenents; i.e., knowing proper seguence of steps, psopur
Reii's, or now to real Jauwdes or .aps. The priawe rcazon for N2 3)'s
appears to have opeen loss of coynitive elenents of tasks.

Jilcn skills snoweld lacrovement over tine, wJoicn snowed .
decreneat, and why? Main gun nisfire tasks showed inprovenent, even
tuousn only 34s of tae sample reportel navinl praoctices aisfire
proceiures. Two conaunications tasks showed iLuprovenent, and such
tasks Dad Jeen Jracticeu extensively (oos haa turned on radios). T
.45 cal pistol tasks also showad Lnprovenent, and disusseaoly of .45
cul plstul was one of tae aost conaonly practicel tasks (oy 73e of
sancle).  Tnese findinys proviue sole support to the aypothesis taat
tasks poracticea extensively snowed Laprovenent (wain  Jun  .aisfire
results reamain a puzzle). The najor task catcegories showing
sijniticant perfournance Jdecriaent over time ware oreecnoloock ana o
JAG tasks. dreecholock Jisassenoly had oeen practiced oy 43s of tae
Sadple, and Mol AG disasseadly oy 3343 thus it 1s not altogether true
tnat tasks forgotten were ones wnhicn were not practiced, e
resationsnip (or lack of a relationsnlg) oetween  24pericnce wid
forfornance in tais study is further Jiscussed 1n a later section of
tnis chapter.

Duree cautions saouldu e a.plied to interpretation of tne resalts
oL tnis stuay. First, retention intervals were calculated froa tne
date of jradjuation froa tne institution, ani ~ere reporte. as two to
twenty-five weeks, In actuclity, nany of the tested tasks wore

treineu early in tie training cycie anu originally testoes on tae
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Allu=o foie wAwuliiClod, walic OLMCES wodo LOelnel and tosted shortl,
oefore jradastion.  dacnlnues iy not nave been Gole o jcrtorn ule
T 33 Culrtectly 00 tae aoy Of Jrucustion; soue forjetzing nay aliocay
Ndve USCULrwd,.  BUT roteition lntervels wece Calculatod as they .ore,
Quleldse il wae Lipussiole tu o lacatilty waon evory  tesk  aua s
LLacT1CRu Oy aid testew on every ialiviiuel in the iastituclon, [nis
fuct nus two Liglicetions: retoenation intervals nay actually neve oeen
3GulWliat 1Onjer taan thiolde lnuicateld in tne pcreceliny Chapter, and
retention antegvals aay 00t nave oven exactly egusl fur &ll tasks,
Wilca aay aove influenced relative perfornance levels for sarious
per foraance neasares. Mese laslicctions du not Lapact jrectly on
tis stuay, ~nica provides o general picture of retsntion in tae unit,
out cny Juture studies atteapting to precisely ool relative
recention Jerforaanca over tine shoulu .ore precisely i1imntify and
Control retentlon lhioervals.

Tae 3eCond Sautlon relates to wnetier oerforaance decrcacnts tound
in tnis stugy werz aue to retention loss or a testing Jdiiference.
verall, perforaaice was founi to Oe at tne sus level In tone uiits
{Lulcating a 2y wecroaent; if one assunes luuy perforaance ugon
leavin, tae 1nscitucion), regaraicss of we retention tine intorvel
(two  to twonty=-five we24s oOr .wore, see asove). Jdne  could tien
quustion  wmetacr forjetting  oocurred, or  Aactner  the  perisr.aanew
sevranent was aue w the fielu test scing .aore Jdifficult. (adainister
aore strictly) tnan tae first Training srigasc oporational tests. e

institutiond wnd ficld tests werc oyuated to thie extent possiolz, —ut
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wele adalnlstered oy Jdifterent personncl for Sifforeat guro3es. A
01t tnat o westing urtference occurces was noted in the l1udta £’ S FIeh
results; tncse 153 cxaalnees wzre rotention tested oy First Truining
3rigade testors retusr taoaa fieli-traeinea testors, and  tacir
geriornance was sijnificantly higner tnan that of any other unit.
Jdowever , Liese wersonnel Nad recently conpleteu tank junnery troining,
Dine data in tals study provise aeasures of the capapilities of nen in
tilelr first uwilt ol assijneent; relatively los oerforawncs on soae
tasks Ccannot ve strictly acttrioutiad to retention loss or & testing
ditference. reteiition lous on & tas< In this Zaser wean:z e task io
gerforaed relatively poorly in tne unit, shatever tae reason, ne
nead for constant test cunultions and  testors in futare reteation
researcn 1s clear,

e final cadtlun relates O coagarisoun of inaividusl perioracnice

[4g)

NCUSUres. sen testing a larye set ol operctional tusks, 1t 1
LipOS310ie tO eguallze tned 1n teras of tnelr nunoer Of sreps. Soaw
of t.ae gerforaance .easures in this study involved grossly differont
Nl s O steusS; €.3., a3s2mling a ores=cholock aay involve 26 »n
awre steps, wnile recojnizing a toreac vehicle involies one decision.,
coincluiing fron tais study that o3senoling a dreccnolock 13 lanoroently
aore difficult tonan recojnizing a tareut venicle aay not o2 oroper; we
dley O COMPAI AN Gepldws ana OfeNjes, 0w Wre2CNUlOCK LS 2oy o ol
Jiflicult wpeccuse of an entirely Jifferent new feJuirencnt:
cognitively orjonizing o segdence oi  otoos, Futare tusk aalysis

saould e more oricnted towary DCNavlor  anolysis; 1.¢., licntily
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nuoer of stels in o task oy ty.e, according to stiaiulus/response and
Cognitive reguircanents. thezn pernaps nore Jefinitive conclusions
rejurling types of tasks furgotten ana rzasons taercfore cen pe Jrawn.

e cattions suaanarizeda asove relate aore to future research neads
taan to critician of the present research. [oe data sumnarized in
Lil$ Study C2uleSSnt the Wost estensive analysis, to date, of the
xrforaance of wasic arnor 3kills in the first unit of assignment.
Lipalcatioas of tnese uata for arnor training are iscussed in a later
section.

SFEF=C13 OF JSiDSRALHIC VARIABLES

Jf airl te vewvyrophic variables adiressed 1n tals study (rank,
aje, narital status, .ncntal’cate;ory, educatioral level, and career
intention), tne only one snowinj a consistent, sijynificant
rclationsnlp with retention performance was nental catejory. Lower
Jdental  catejory sarsonnel (IIL's and IV's) perforawsd at a
sijnificantly lower level overall, and tnis Jecrealent apoeared to be
concentrated in tasks involving cognitive knowleuje elenents (e.j.,
map reading).  Inese porsonnel appeared to have problens with tasks
involving racoynition of stiauli and indication of adprogriate action
{e.g3., ranje flags, anno types, N3C narkers), and with tasks involving
retrieval of inforaation frow anamory (e.g., nay readingy, starting and
stopping procedures). Jdne coull hnynothesize that lower catejory
mersonnzl nave not organized tne knowledje reguired for these tasks

properly ,in menory, and tierefore cannot retrieve the needed

inforaation. keasons for performance differences oy nental catejory
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grouvs, on various tyses of tasis, is an aporopricte area for fukarc
researcn. The traininy iaplication for now is taat lower gental
category pursonnel snould X Jiven increasea or Lngroveu t;uinin; in
tasks involving memory retrieval and cognitive processing of
inforaation, in order to increase their learning and retention,

EFFECTS OF BACKSROJWD VARIABLES

'ne only backjground varianle wihich was sijynificantly related tw
total retention test perforaance was unit of assignment; this held
true even waen tne acerrant 1v4th 3rigade results were excludel fron
the analysis, Unfortunately, reusons #&or this finding caanot be
discussed nere, since accurate rzcords of the types of treining
conducted in the various units were not availlaple. A review of tihe
SXperlences reported oy exealnees fron tae varicus units Gil wt
reveal any large Jdiffcrences. It could e that perfornance
alfferences wsere wore relateld to intangioles, such as unlt leia2rsnigs.
Testing differences could also be involvad here, since different units
were retention testeu oy Jifferent teams of testors.,

It is soaewnhat surprisingy that an overall ratention effect
(Qecrewment in overull performance over tlae) was not fourd in thals
study. The cnalysis indicated tnat perforunance on sone tazks inproved
o/er tiae, walie gerformance on others Jdeclreased, uilancing out to oo
overall oJé level of performance ot wny tine, Sane udejrels oI
retentlon 1053 way not nave ocen Jdetected, Jue ot use of 33710 3D
Aedsures.  Such acosures detect only o drdu in performance oelow tiww

criterion, anu JO NOU detecl Caanjes wiich rahain coove the criterion,
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For caaigle, If the critetion is 20 scconds, taese acasuras 3o nwt
wctect a coanje in gerfornance from LU seconds to 1Y seconis. Tae
results diu indicate certain artus in walca increased sroctice is
Nuedieu In oraer to .Jdaeintaln perforaance at an acceptable lovel; e.j.,
A493 A3, wreecnoioucsk, .say rzawiny, and some cosk W45 tasks, lowever,
results indicate that for nany tasks forgetting is not a .najor
provien; fartuer, sore precise study 15 recoamended defore arawing any
final conclusions aere.

ALNer WackJrodna var luwoles studice (nanor of weoks assigned to a
tank, numoer of tanks assigned to, current osition, rank of IC,
institutionai rctesting, and type of training projraa) did nou
siynificantly otfect perfornance of basic skills, Study of sucn
varieoles over & lonjer periou of tine wijnt yicld significant
relationships; tacre was not auch variance in rany of these variaoles
over tie tlae poriod of tils stuly.

&

cffeCis OF EXPERIENCE

me erfects of experience uson retention perforaance wer2 not
wicespread., OJne acaningful relationship was fourd with the use of Tl
lesoons; p2rsonnel Wao reported awving used IEC lessons deaonstruted
sijnificantly hijher performance. Tnis finding indicates that use_of
[T lessons nesd weazficial effaces ugon retention, and tnat tneir u$L
s0uls o2 wore strongly encouranjed.  Only aoout 374 Of the swaple
[0l Led aaVing used sucn lessons,

I coptrgst to tne IOC leoson result, training in first &id, aaw

reaalng, and threot venicle recojnition was not significantly relatea
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Lo corrosonaing _PEriormance 2easures. Such treinlng s presently
Jiven apparcntly nas littloe 2ffz3ct, I'n2 Cross tawualation of
'
2aanluees' regorts of hands-on exporicnce witn perfornance clse -iid
not 0w a4 colslstueat  trend, Only 1le of 3, suca relstioncaips
eXailney were significant, amg three of toese were in e wrony
direction (eawcticnce nindered perforaancs). .o canaot coaclus. tnat
experience d4id not Jencrally ianrove gerforaance, out ratner that
€Xalives’ repdrts Oi eXperlence wele N0t jeierally relotec to
wer fornance., se do not know that their roports were entircly
acturate, SINSe MO Junit  relords were availuole for verificzotion.
dowever, tnese Jdata 30 rovide en  inaicction that experionce or
practice .oe3 not nive o Jreat cifect apon prrior.aance, witn linites
anmounts Of practice upon jenerelly basic skills., Furtoaer study within
a aore contrelled environuent with jrecter verletins of Jrectice i
neeseu to precisely determiae tne effects of practice upon 3xi1ll
retention,

C. 2ARISO WLl PhevIVS STUIIZS

e previous study with walcn the present study o3t Lirectly
relates 1s the First fraining 2rijaue study of skill retention witnia

e insr.itucion.l Mhe inscitutionzl wapcr  exadinea ta2 sans sasic

ld..s. vegarcrent of Aray, Adcadgasrtirs rirst Training drijcie
(Araor), "IMne Learning and retention of Basic Armor Skills Jitain ihe
Instivution:, by .ajoc Jaies s, Cary. Fr Rnok, LY, lvis.
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ar.wor skills exaalnzd in the present paper, with retencion analyzea
over a period of three weeks in the institutional environnent, sou
pagers reporeed tne lack of an overall consistent trend in retention
loss over tiae. The previous study found an approxinately 35% 30 rate
Ofl uie fefention test, wiaile tnis study fourd an cuproxinately dus 3O
rate on a sinilar test adwinistered in the unit; neither study found a
consistent cnanje in tne GJ rate for various tiwe intervals oetween
original institutional testiny and retention testing in the unit. SO
ootn studics sugport the conclusion tnat thire is not u significant
overall coanjge in dasic armor skill perforinance over tine in the
oprfatlional envirvnaent; sode tasks show a decrease in perforaance
levels and sz00e snow ancovéncnt, resulting in lack of a net chanje.
fae ulfference in overall G) rates found (955 versus 3ds) nay e due
to tine differing retention intervals involved (one to three weexs
Versds two tO twenty-five wecks), or to differinjy test conditions in
the insticucion versus in toe field.

AN area 1n waich the two studies Jdo not ajree is that of wialch
specific types of tasks showed a perfornance decrease over tiwe., The
previous stuuy founa tnat tue primary tasks were coaaunications,
1naividual weapons, first aid, and coax ‘15 stoppaje tasks. The
present study found that tic priaary corresponiing tasks wore aad
reaiing, .igd> 43, coax .G stoppaje, and breecholock tasks. Reasons for
tnis difrerence can unly ou speculated ugon at tile present tise,  Soae
tasks nay K nave shown relatively Loproved performance on the field

tetention study oecause they haa oDeen oxtensively practiced in the
*
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uiits (e.g., calioer .45 pistor tasks).  Jowevir, it seeds strange
that aap reading is not forgotten in tne institution (well oyer 0%
0's were received), out very fuw el can recs 3 neo in the uni'r. {only
about 2J)¢ received G0's).  Either wap rewaing skills are very guickly
forgotten after wtiree weeks, or tnere is a possiole proolen in testing
procedures. A carefully controlled longitudinal stuay with a constant
tean of testors would oz nelessury to clarify retention trends across
the institution and tie unit, At the present tine it is felt that toe
present unit retention study, with its lonjer retention tine intervels
ani more carefully controlled testing, provides the nost accurate
picture Of 0asic aramor ss1ll retzntion.

Another ar<a in which the two stuiies agree is in nental
categories data. 3ot reported lower retention perforaance oy lower
aental category gorsonnel, perticulariy on cojiitive types of tusks.
Inere is a scarcity of pcovious data on ratention of skills neving
coynitive or procedural clenents oy mental aptitude 3Jroups. Nt
study2 founi tnat latejory IV personnel took lunjer to l2arn o
procedural task, out reteined it alnost as well as nijn aptitude
Qersonnel, once lecrnca. gnether tae relatively low perforaance of
lower aptituse personnel on some tasks is Jue to 1nitial learning or
retontion pruolens is not presently clear (it's prooooly dus to ootn),

kegardless of its underlying reason, the finding saourd have lagact

2. ~ . o i . L

Cc.L. Griasley, acguisition, Retention, and Retraining: Cffccts
of Hiyn and Luw Fidelity in Training Devices. HuarikD Tz Report
ov-I. (Alexanaria, VA: Hunan ~csodrces Researcn Jrjanization, June

1259).
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wuon T tralaing Of Lower ugtituue porsoncl,

D0 Cuapallson ol Ly eresint study Wit otier Stusles 3awlacize
in Caester [II 13 difficult, dost reported a Jrop in perfornance on
Cotei 1O L2308 10 tie jueieral Gagnituas of wnat roworczd 1n this
SCudgy. Sane reoorted finding hiyaer rctention loss on proceaural or
Cognmtive=orientes ta3ks, as C[eQorteu a2ro. frevious stulizs cwave
vach looked at valy one or two points on tne retention zurve,  Taus,
whethel  perforaawe crops Orf raplidly and toen reaalns constzit in
jeneral over tine as reported here, or steaaily decreases over tiae,
cannot & ucteradnou at present.  Furthor lonjitualnel rescarch 13
neaded for estavlisuaing retention curves,

LwnIliclods Fon FJLURS wWSCSARS

(iany sujgestions for future ressarcn nave ocen alluagad o
taroujiwut  tals  Caapter. Jne critician of the presint reszaren
pruject woule ¢ Llat it was too amditious in 3I0p2. N larje nuaoer
of varleviocs were oxaained and there cannot n<lp out be 3zoae
confouiing of such variaoles in én ovperutionsl =anvironaent. wor
ekamply., unit of assiynment was sonewhat confounded with tiuwe of
fotohitlon testing in tils study.  In so0e units tostea, tne oulk of
Cianinees were relatively new arrivals to the unit. In other unitg
testeu nueal btk end of tac study, all exaninecs nad oeen in tuc uwiic
for 13 weeoks or .wore. Since tnore was a significant perforacnce
Jifforence wicuny unics, tals aifferance 'was.confoundc:i with tiag
avtween j‘[ajdatlon an. retention tesc, and pernhaps affectau retention
[L3Uits o../cr tise. 3ut tuls proolea coula oinly nave oen avoldzt oy

-
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Sctalng out suveral tesl Lewud 4t tie 344w thhe, ana Oy ossucing tast
N
0T graiuates in tie peconber 13/7 - erch 13/9 tine frane worc
assljned uniforwly to test:d units, REETIV] QUEIEN 9r;c£ic;1
constraints Jdiu not allo. such and approaci.
an weal stuay of retention or araor skills wouls Do Lawssiols L
conduct in an opurational eavironnent. L2arning in toe 1nstitution

woulu dave to oo tizhtiy controlled anld feasurel to ascorteia tiat all

cr

43K3 were learnad to tue sane level oy o1l amen.  Tests wnula aove W
Oe vallaated to mewssure task performences at equivalent oonzvioral
levels., Constant, well-trained teanrs of testors would oe nacessary
for testing in tae institution and in tne uwlits,  Jdnit treining waldd
nave to we tijntiy controlled and recordou to Jdeternine the cffects of
different wJoroeCaes, gfesourc: ana Jractical constreints aoke sacih an
auploucn lapossiole in a study deving tiae scope Of this one, dowover,
[C3earca can stuert 1o the rijat direction oy louking at iialz=d,
car=fully cnalyzed sets of tasks in controllapble situations. This
Study provides o Jenerel plcuare of arwedr skill rotintion; noct
erhaps such  retention can e amore carefully analyzed in suall
depeiosat Segaichils,

Suveral specific gawure airections for retontiun rescarca nwve
Decn sSuggested 1 tnis zaper. SKills need to we fucther analyzed 1nto
tholl cuugOne=nts, =0 tiuat Sccific eliwents walcn are siificult to
r:tain can oe ilentified, Tnis nay lead w a nSuel praiicting skill
retention for verious tyj.es of sxilils; e.3., «ecacaleal, procelurai,

cygnitive, etc. hesearcn 13 nzedel to furtner address wactinor

o=l




- em Sl - e - ro e ea mme e Cen ema -

Sognitively orjanized sKkills are indeed harder to retein, and wiy,
ssltlowlarly for lower ootituae personn2l. Is tnis finiing related to
tie orgunization of skill representation in .aenory? Are therc ways in
wilch tiiese 5kiils can oe wett:ir orjanized (¢.4., Dy wmenonic Jasvices)
W Laprove retention?  Jork is also needad in studying retention using
wlesdres wWoOfe anelytic taan G3/1) SV ones.  Such work aay eventually
lead to aodcls eccurately predicting skill retention oy specific
tywes; Optlazl training and retraining projraas <ould taen e
sevelowad.

LPLICAIINS IR IrALILAS

Waut  Luglicetions Joes tnis study have for traininy in  the
insticution and in toe units? The overall iaplication is that tie
~fusent training systed 15 not too oad, out could be iunproved in suae
wleds, For exaaple, training on .nap reading is owviously not
effective for & lonjy period of tise., If lower skill level araor
personnel are not often reguired to read maps, tnen suould tney be
Jiven such training in the institution? If the institutional training
15 necessary to forn a backjround upon whicih wmap readiny skills will
ov gzveloped at e later career point, tiaen tne training should oe
orjanizad so it can oe reweabered. A decision needs to be made
wiether to train .nad realing effectively in tne institution, or to
aillt training it until a later career point. The sane arjunent can pe
Jeveloged for (M5 i3 tasks. Tae @do 43 is tne TI's weepon, anid skill
lovel on= soldiers seem to rapidly forjget how to work with it. It

M1jat De Jesiradle o postpone Msd 4G truining from tae institution
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until appropriute in the unit, fasks involving a required s:guence,of
steps (c.y., oreechwlock and nain 3Jun .nisfire) show low retenr.tion
wecforaance; pernsps joo ailds or anegonic  Jevices are necicd  to
Lnprove memory in these areas. [ower aptitude gersonnel appsar to
nuve Jdifficulties witn tasks involviny welory retrieval and cognitive
pLuCessing; tney ay need .nore basic training and practice in these
arecs,  TeC lessons anowed a positive influzxnce uson revention in tnis
study, even toousn they had not been used extensively. Ineir use
Sioula oe .ore stronjly encouraged. dther tyoes of unit treining
(e.3., [irst aid, tnreat veoaicle, .map reading) did not snow a positive
intiuvence; taclr effectiveness needs to e re—exaained.

Listed apove are few possinle Laplications of this study for tne
armor training system, iopefully, experiencad personel can review
this and related research and develop useful applications, As araor
Jduties oecoane wore onplex, future training systans aust e developed

witn long-ter.i retention in aind.

o-15
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CHAFTFR VII .

CONCLUSIONE

Personnel were able to fproperly perform (i.e., receive a CC) on
about 0% of basic ammor skills tested in this study, during the first
two to twenty-five weeks of their assigmment to a unit. The general
types of skills showing relatively low rerformance levels were mep
reading, MP5 MC, and breechblock tasks. Since the first two types of
tasks listed above are ones which a Skill Level 1 soldier is not
frequently recuired to perform, the results auvgur fairly well for the
armor training system, The majority of NO GO's received related to
failure on relatively cognitive skills; e.g., remembering the proper
sequence of steps or reading and interpreting stimuli. These types of
skills appear to be forgotten most rapidly.

There was not a significant overall- chamge in performance over the
retention intervals used in this study. Performance on a few tasks
(e.g., main gun misfire, camunications, caliber .45 pistol) improved
over time, while performance on others (e.g., M@5 MC, breechblock)
worsened, resulting in no net charge in performance over time. The
overall retention curve was essentially flat; performence was at about
the 80% CC level regardless of the number of weeks since graduation.

It is not possible to attribute the performence drop between the
institution and field retention test (fram about 100% GC to about &0%
G0) found in this study strictly to retention loss or a testing

difference. Institutional and retention tests were equalized to the

7-1
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extent fpossible, but they were given by different personnel for
different purposes. There was an indication in the study that the field
retention test was administered more strictly, thus perhaps resulting in
lower performance levels. Regardless of the reasons underlying the
performance levels demonstrated, results of this study provide a good
general picture of the capabilities of armor personnel in their first
unit of assigrment.

The only demographic variable significantly related to retention
test performance was mental category. [Lower aptitude personnel
(categories III and 1IV) performed at a significantly lower level
overall, ‘Their difficulties arpeared to be concentrated on cognitive
tasks involving memory retrieval and decision making; e.g., map reading
and recognition of various stimuli. Rank, age, marital status,
educational level, and career intention did not significantly affect
task performance.

The only general background variable significantly related to
overall retention perfommance was unit of assigrment, Units performed
at significantly different levels; the relatively high performance of
one particular unit's personnel may be due to the fact that they were
retention tested in the institutional environment. Cther performance
differences amorg units oould not be attributed to differing experiences
in units, largely because precise unit training records were not
available. Number of weeks assigned to a tank, number of tanks assigned
to, current position, rank of TC, institutional retesting, and type of
training"canpany dié¢ not significantly affect performance. Same of

these vériables deserve further study.
7-2




Unit experiences as reported by examinees were significantly. related
to performance in scme areas, but the effect was not widespread. The
use of TEC lessons benefitted retention performance, but tr':aining on
first aid, mar reading, and threat vehicle recognition did not. Only
nine of the 46 relationships examined showed that exfperience
significantly improved retention. It appears that within the situation
examined here (rather limited rractice on basic skills learned well
initially), experience or practice does not have a large general affect
upon retention.

Results of this study agreed with those of the previous
institutional retention study in finding a flat overall retention curve
and a significant effect of mental category. However, specific tasks
forgotten {n the institution and in the unit were not generally the
same; this may be due to practice, and testing environment differences
in the two studies.

Further research is needed to identify specific aspects of tasks
which make them easy or difficult to remember, and to identify reasons
for lower aptitude personnels' difficulties on cognitive tasks. Wwhile
ideal retention research can never be accomplished in an ofperational
environment, the analysis of a few well understood tasks in a controlled
situation would be an initial step in the right direction.

Implications of this study for armor training include the following:
use of TEC lessons should be more strongly‘enphasized; certain tesks
(e.g., map reading and M85 MG) should be considered for training in the

unit rather than in the institution; tasks irmvolving memory of a

7-3
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sequence of steps or otler cognitive operations are areas for
develomment and application of job aids or technigues to improve memory,
particularly for lower aptitude rpersonnel; and certain types of unit
training (e.g., first aid, mep reading, threat vehicle recognition) need
to be reevaluated. Fxamination of the data by experienced training

personnel may lead to further imglications.
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APPENDIX A

GENERAL DATA TMBLES

Sample Sizes by Interval Between Graduation and
Retention Test (One and Three Week Blocks).

Summary Statistics for Estimates of MNumber of
Times Various Tasks Were Performed in the Unit.

Average Percent GO Performance by Test Station.

Percent of 270 Examinees Who Received a GC on
Each Performance Measure.

Percent GO's by Mental Category, Kendall's Tau
Values, and Corresponsing Probabilities for
Each Retention Test Performance Measure.

Kendall's Tau Values and Associated Proba-
bilities for GO Rates on Each Rerformance
Measure Cver Time,

Relationships of Experience Factors and
Per formance Measures, Tested by Kendall's Tau.
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SAMPLE SIZES BY INTERVAL BETWEEN GRADUATICN AND RETENTION TEST (ONE

TABLE 1

AND THREE WEEK BLOCKS)

»

Week Sample Size " Three Week Block fample Size
2 14
3 9
4 2 1 25
5 15
6 11
7 2 2 28
8 5
9 10
10 16 3 a0
11 12
12 9
13 1 4 22
14 0
15 33
16 8 < 41
17 14
1g 47
1¢ 12 6 73
20 5
21 4
22 E 7 14
23 c '
24 e
25 27 f 27
TCOTAL 270 270
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TRELE 2

PERFORMED IN UNITS

Task % Who Standard
Per formed Mean Deviation Median

Put on mask 76 4,4 6.8 2.€
risassembled 45 72 6.8 15.0 2.4
Turned on radios 66 6.6 14.7 1.8

{ Feceived NBC Class 63 2.2 2.3 1.1
Disassembled M219 61 4.4 12.¢ 1.2

e Before opns checks 6C e.0 22.1 1.4

{ Miles driven 5] 34.6 24,7 2.6
Tranamitted message 56 5.7 12,7 1.1

L Disassembled MPS 83 2.9 e.4 C.6
Ammo rounds stowed . 51 22.4 S5.5 0.°
Cisassembled M2Al <0 3.8 13.1 c.5
Lube 47 1.9 7.¢ 0.5

) DA Form 2404 45 4,2 14,2 C.2
Serviced air cleaners 44 1.0 1.8 c.4
Fired 4% 42 1.0 4,e 0.4
Cisassembled breechblock 40 1.2 2.2 C.3

1 Ferformed prep to fire 30 2.0 5.9 0.2
loaded main gun 37 10.4 24.0 c.2
Broken track o6 1.2 3.1 c.2
[2 Form 240C8-1 35 4.5 le.p .3
Loaded M219 3L 3.2 11.2 c.2
Practiced misfire 34 1.2 2.8 0.3

[ Checked track tension 32 1.2 6.5 0.2
Pelt ammo stowed 31 4,0 15.7 Cc.2
Field phone into om 20 1.2 f.4 t.2
Feceived mine field class 26 0.5 1.2 0.2
Feceived gunner training 1¢ 0.5 1.7 0.1
Fired main qun 7 0.2 0.9 o
Rounds fired 7 1.0 6.0 (o]

) A

5
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SUMMARY STATISTICS FOR ESTIMATES CF NUMBER (F TIMES VARICUS TASKS WERE .
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TABLE 3

AVERAGE PERCENT GO PERFCRMANCE BY TFST STATIONS

Station Pverage % GO
l. Loader's duties 75.C
2. Breechblock 49.7
2. M219 (Coax) 66.3
4. MBS 49.7
5. Gunnery subjects 24,3
6. General subjects 53,2
7. Communications 1.6
8. Maintenance £2.3
9, Advanced driving 90.3
10. Cal .45 and MG 83.6
11. First aid 81.8
TOTAL TEST 79.7
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TABLE 4

PERCENT CF 270 EXAMINEES WHO RECFIVED A GC ON EACH PERFCMANCE

MEASURF

Fer formance Measures % CC
STATICN 1 - LCADER'S DUTIES
Stow main gun ammo 86.2
Load banana box e0.7
Load coax machine gun €4.7
Coax fire command 90.0
Main gun fire command 74.7
Main gun misfire 66.9
Unload main gun misfire 63.6
STATION 2 - BREECEBLCOCK
Remove and disassemble 50.¢
2ssemble and install 48.7
STATION 3 ~ M219 (COAX) MACEINE CUN
Stoppage 40.8
Clear 7.4
Fisassemble, assemble 71.4
STATION 4 - ME@S MACHINE GUN
Clear 5€.5
Disassemble, assemble a?2.1

STATICN 5 - TANK GUNNERY SUBJECTS
Replenisher tape - rough and smooth
- two rouwgh
~ two smooth
- two lorng notches
Range flags - green
red
red and green
red and oramge
- green and orange
Ammunition - HEAT
- APDS
- HEP
- APHERS
- WP
- HEAT-TPT
! - COAX
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TABLE 4 (continue@)

Performance Measures $ GO
*
. Mounting tanks - moving range 76.2
- stationary ramge 74.8
Threat vehicles - Soviet ETR S0P £0.4
. - Soviet T-10 ec.c
- Soviet T-62 74,8
. - Soviet PT-76 £4.4
- British (hieftain 77.0
- Mag 7C.7
STATICN 6 - GENERAL SUBJECTS
1 Map colors 54.¢
Map elevation 24.4
Map 6 - digit coordinate 22.€
Mag marginal info 20.4
NBC markers £2.7
Masking M25Al °oc.7
NBC knowledge 77.4
STATION 7 - CCMMUNICATICNS
Field phone TA-312 70.2
AN/VRC-64 into operation £2.3
Radio cleck £7.4
Tranamit message £€.6
STATION £ - MAINTENANCE
Track and suspension 70.7
Air cleaner £6.2
Maintenance checks 2.7
Operator's maintenance checks P€.5
DA Form 2404 77.4
DA Form 2408-1 £3.0
Read lube chart £6.2
STATION 9 - ADVANCED DRIVING
Prepare to fire checks 74.8
Starting procedures 2.6
Bmergency situations 5€.2
Stopping procedures 72.6
1 H/A start engine 22.€
- H/R stop tank of.1
{ H/A move forward og.]
H/A turn left of,1
H/R turn right og,.¢C
0p.0

h H/2 move in reverse




TABLE 4 (continued)

Per formance Measures % GO

H/2 reverse to left 96,2
E/A reverse to right 97.4
H/A neutral steer °7.8
/PR stop ergine ag.1
FL start engine 91.5
FL turn left 98.6
FL turn right 96. 3
FL move in reverse 2,0
FL stop tank 96.2
FL move forward 02,7
STATICN 1C - CALIPER .45 ANC SMC
Clear cal ./t pistel ea,2
Cisassembly, assembly, and function check £1.4
Clear M2IA) SMC ' 0a,1
Cisassembly, assembly, and function check 76.1
ETATION 11 - FIRST AID
Mouth to mouth , 74.8
Control Lbleeding £6.3
Treat for shock €7.4
Eurns 70.3
Broken bones 81.1

A-6




. s

ey

e ervab e

TABLE 5

PERCENT GO'S BY MENTAL CATEGORY, KENDALL'S TAU VALUES, AND CCRRFEPCNDING

PROBABILITIES, FOR EACH RETFNTION TEST PERFCRMANCE MEASORE

r

Cat Cat Cat
Per formance Is«IT III v Tau P
STATION 1 - LOADERS DUTIES
Stow main gun ammo 90.2 £5.¢ 76.2 .082 .07¢
Load banana box 92.2 76.° £1.0 .116 .030*
Load coax machine gun 52,8  65.C 66.7 =-.049 .209
Coax fire command cg.0 £e.7 0€.2 .076 .110
Main gun fire command 72.5 75.1 76.2 -.02% .26
Main gun misfire 74.5 £5.5 €€6.7 062 .157
Unload main gun misfire 68,6 62.1 66.7 .C31 .207
STATION 2 - BREECHBLOCK
Remove and disassenble 54.9 50.° 3g.1 070 129
Assemble and install 56.2 £6.9 47,6 066 .141
STATION 3 - MZ19 (COAX) MACHINE GUN
Stoppage 61.5 49,4 47.6 0o .072
Clear 7.6 8C.l1 76.2 L005 .68
Disassemble, assemble £4.6 67.0 8.7 .06 .132
STATION 4 - MBS MACHINE GUN
Clear 65.4 57.4 52.4 .73 .11°
Disassemble, assemble 22,8 41.5 42,9 .82 001
STATION S - TANK GUNNERY SUBJECTS
Replenisher tape
- rough and smooth 86.5 78.C 66.7 .11 . 028*
- two rough 9¢€.2 ©24.4 oC. 5 0858  .1P7
-~ two smooth 90.4 B8l.¢ 71.4 «123 023
- two long notches 80.2 74,0 71.4 068  ,149
Rarge flags
- green 100.0 go.B es.7 .152 .CO7*
- reéd 2g,1 °C.4 ©0.5 098 056
- red and green 94,2 72,7 76.2 .dag  ,0ce*
- red and oramge 9g.1 °l.0 1.0 .148  .0CBR*
- green and Otange 90.4 7[‘05 7602 o]lA 0032‘
Ammunition
- HEAT 98.1 96.C 95.2 .C45 .23
- APIS 100.0 ©28.3 5.2 087  .o0ec
- APHERS op.1 Bf.1 7€.2 174 002%
- WP 98.1 €4.7 85.7 .136 .Cla*
- HEAT-TPT 94,2 €£2.1 £1.0 1190 ,0Q27*
* Significant beyond .05 level.
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TARLE 5 (continued)

Cat Cat Cat
Per formance Measures I&II I1I v Tau p

Mounting tanks
- moving range 84,6 76.1 66.7 .17 .C41*
- stationary ramge 24.6 74.4 6l1.¢ .130 .Cle*
Threat vehicles

- Soviet RTR S0P e4.¢ £1,2 71.4 .071  .123
- Soviet T-10 ec.8  7¢2.5 90.5 -.034 .28°
- Soviet T-62 75.0 77.2 66.7 022 J3F2
- Soviet PT-76 4,2 £2.4 £1,¢ 121 .025%
- British Chieftain 88.5 73.9 66.7 .147  .CQOF*
- Meg 7€.9 6%.9 €1.9 .0862  .0°1
[ STATICON 6 - GENERAL SURJECTS
} Map colors ) 76.2 46,0 71.4 .133 .Clé*
NMap elevation 51.9 17.C 14,2 .295  .000*
L Map € - digit coordinate 46.2 17.6 «5 .268  ,000*
‘Mag marginal info 48,1  12.1 14,2 «297  0CO0*
NEC markers 20.¢ 83,5 €6.7 .132  .Cl2¢%
% Masking M2521 02.3 89,7 95,2 000 497
! NEC knowledge g4.6 73.3 fl.c .0R3  .152
STATION 7 - CCMMUNICATICNS
Field phone TA-312 74,5 62.¢ 7€6.2 .12 .220
; AN/VRC-f4 into operation 2.2 £C.7 1.6 .105  Ca6*
Radio check ©4,1 e%.2 °c. 5 067 140
Tranamit message .2 87,5 5.7 017  .395
} STATICN ¢ - MAINTENANCE
Track and suspension 24,6 69,2 52.4 L1780 .002*
{ Fir cleaner ©2,3 82.5 1l0C.0 L11  .228
Maintenance checks 86.5 82.0 8l1.C .042 .246
Cperators maintenance checks €2.3 £€.2 85.7 L0/4 151
DA Form 2404 84.6 75.C e1.c 057  .17¢
rA Form 2408-1 £4.6 22.0 71.¢ 064 149
Read lube chart ge.t  P6.4 £1.0 047  .223

STATION 9 - ADVANCED DRIVING

Prepare to fire checks 82,7 72.9 71.4 024 L0PF
Starting procedures 69.2 61.0 47,€ 104 ,046*
BEmergency situations 61.5 53.7 57.1 044 230
ctorping procedures pC.e 72,48 52.4 .135 .014*
H/P start engine ge.5 92.7 95,2 -.069 .121
1 B/P stop tank cg,1l 97.2 95,2 -.0C0¢ .439
1/A move forward 98.1 97.7 95.2 0324 .289

* cignificant beyond .CS level.




TABLE S (continued)

Cat Cat Cat
Per formance Measures 1611 II1 v Tay p
E/R tum left 96.2 97.7 10C.0 ~-.06C .16%
B/A turn right %9%8.1 97.2 95.2 .38 . 268
H/2 move in revarse 9.1 98,3 100.0 -,028 ,223
H/2 reverse to left 9g.1 84.0 95.2 .08l . 204
H/M reverse to right 296.2 97.9 ¢5.2 -.009 .443
H/2 neutral steer 9.1 97.2 95,2 .03F « 268
H/2 stop ergine °f.1 97.7 100,00 -0l .386
FL start engine 94.2 92.1 £l.C .092  ,CfP
FL tum left 9g.1 94.9 90.5 085 .083
FL turn right 98.1 95.%5 9%.2 042 217
FL move in reverse 96.2 az.1 9C. S 0€5 «146
FL stop tank 9.1 95.F 05,2 048 .17
FL move forward ag,.1 2.7 0.5 L0082 L.069

STATION 10 - CALIBER .25 PISTOL AND SMC
Clear cal .45 pistol 02.3 84,7 e1.C .004 064
Disassembly, assembly, and

function check ge.5  el.eg 76.2 .C8S  .083
Clear M3A]1 MG 9€.1 94,9 95.2 .051 .203
Pisassembly, assembly, and
function check 9.2 72.6 71.4 . 201 .001*
STATION 11 - FIRST AID
Mouth to mouth 88,5 71.° 66.7 .153  .C07*
Control bleeding 2.3 ge.l 85,7 .059 .171
Treat for shock 20.4 -90,4 76.2 .74 .114
Burns 94,2 76.3 25.7 .120  .026*
Broken bones 84.6 21.4 1.0 .C31 .206
* Significant beyond .C5 level.
2-9
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KENCALL'S TAU VALUES ANT' ASSOCIATEC PROBABILITIES FOR GC RATES ON EACH
PFRFCRVANCE MEASURE OVER TIME

Per formance Measures Tau P

STATICN 1 -LCACER'S DUTIES

Stow main gun ammo . -.072 .Ce7

load banana box .014 .4C0

Load coax machine gun -.074 .Ce4
} Coax fire coammand .085 .055

Main gun fire command .Cl¢ «364
; vain gun misfire -.176 .0C1*

Unload main gun misfire ~-.224 .CO0*
L STATION 2 - EREECHBLCCK

Remove and disassemble « 257 L000*
b Assemble and install .15¢ .C02%

STATION 3 - M219 (CCAX) MACHINE GUN

Stoppage .051 .168

Clear .01 «364

Cisassemble, assemble 009 43S

STATION 4 -~ MPS MACHINE CWN
Clear 192 Lno*
Cisassemble, assemtle .121 J(l2%

STATION 5 - TANK GUNNERY SUBJECTS
Replenisher tape

- rough and smooth .001 .£04
- two rough .052 .1F1
3 - two smooth -.03¢8 201
- two long notches .027 .306
Rarge flags
- green - W22 .241
- red .C54 .157
- red and green -.C31 . 283
- red and orarge .CE8 100
- green and orange .ceg .Cac
Ammunition
- HEAT -.CF4 .115
L ! - APDS -.05¢ .139
- HEP .C60 .120
. - APHERS .CE5 <18C
- WF .045 .log
- HEAT-TPT -.152 002
- CCAX -.C76 Ny

* cignificant beyond .05 level,
A-10C
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TARLE 6 (continued)

Per formance Measures Tau P
’
Mounting tanks
~ moving range 066 110
~ stationary rarge 152 .CC2*
. Threat vehicles
~ Soviet BTR SCP .144 004
~ Soviet T-10 .062 .124
~ Soviet T-62 154 .002%
- Soviet PT-76 -.042 .211
- British Chieftain -.022 . 230
- M4g .097 .035
STATION 6 -~ GENERAL SUBJECTS
Map colors .Cl6€ «2R5
Map elevation -.07¢ .074
Map € ~ digit coordinate .001 .C45*
Map marginal info .057 .143
NBC markers 162 .C01*
Masking M25SA1 .042 .180
NBC knowledge 061 .12°
STATION 7 ~ COMMUNICATICNS
Field phone TA-312 .0C2 404
AN/VPC-64 into ofperation -.170 L001%
Radio check -.CE6 «146
Transmit message -. 108 .022%
STATION 8 - MAINTENANCE
Track and suspension -.008 .£42
2ir cleaner .032 277
Maintenance checks 061 .129
Operators maintenance checks 048 .184
DA Form 2404 -.003 476
DA Form 240€-1 .07¢C .09%
Read the lube chart .C76 .078
' STATION 9 - ADVANCED DRIVING
; Prepare to fire checks .020 . 207
Starting procedures 007 447
Bmergency situations -.C78 .072
‘ Stopping procedures -.04¢ .203
H/A start engine -. 141 L02%
KH/A stop tank -.04P .10
H/? move forward -.C31 . 281
/R turn left -.CCS o268

* Significant beyond .CS% level,
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TIELFE 6 (cortinuec)

Performerce Measures Tau F
*
bF/# turn right =002 JEC
I/? rove in reverse -.015 . 30C .
H/? reverse to left -.01° «2€7
B/P reverse to right -.020 .28 °
I'/F neutral steer -.012 .07
t/2 stop ergine -.011 219
FL start engine -.063 .11F
FL turn left -0 186
FL turn right -.023 .22
FL move in reverse -.104 LN25%
FL stof tank -.08f .C54
FL move forwerd -.087 .44
STATION 10 - CALIEER .45 PISTCL AND G
Clear cel .4% pistol -.122 LL10*
Disassembly, assembly, and function check -,132 LOC6*
Clear M3Al MG .C1¢ < 266
Cisassembly, assemkly, and function check .C76 .077
STMTION 11 -~ FIRST AID
Mouth to mouth ~. 66 Lo
Control bleeding ~.021 20
Treat for shock .024 227
Eurns -.02¢ .204
Froken bores -.C12 .10

‘ * Cigrificant beyond .CS level.
A
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TABLE 7

RELZTICNSEIPS CF EXPERTENCE FACTCRS ANT PERFCRMANCE MEACURES,” TFCTEP BY
KENLALL 'S TAU

r

Exferience Factor - Performance Measure Tau P
Pelt armo stowed - load banana box 117 C20*
Ioaced coax - load coax 45 .215
Loaded coax - coax fire commend .027 217
Losded main gun - main gun fire command -.n2c .361
Practiced misfire - mein gun misfire -. 060 . la0
Practiced misfire - unload misfire .021 .254
Fisassemble breecl - remove and disassemble -. 020 « 260
kreech
Disassemble breech - sssemtle and install breech -.(¢3 .72
Cisassemble coax - clear coax .04¢ .19¢
Cisessemble coax - cisassemble/assemkle coax -.cae .221
Disassemtle MES - clear MgS 021 350
Lisassenmble MP5 - disassemble/assemble MPC -.183 .CC3*
Fisassemtle .45 - clear .45 -.158 LOC1*
Pisassemble .45 - functions check .45 -.151 LOD*
Cisassemble M3Al - clear M221 .Cle .425
Disassemble M2A1l - functions check NM3r1 -.17¢ 01
Fired .45 - clear .45 -.127 Jp0%
Fired .4% - functions check .¢% -.050 L1586
Put on mask - masking M28a} -.021 .26
NBC class - NEC markers .142 L00*
NBC class - maksing M25Al1 -.032 .274
NBC class - NBC knowledge -.005 LCant
Turneé on radios - AN/VFC 64 -. 142 004*
Mine field class - NBEC markers 150 L0023t
Transmitted message - radio check ~-.052 .163
Transmitted message - transmit message -.072 .00}
Fielé rhone - field ghone -.020 207
LA Form 24C4 - DM Form 2404 -. 002 LOLpk
rA Form 240€-1 - [P Form 2408-1 -.07% 002
Lube ~ lube chart -.006 450
Checked track tensior - track and suspensicn -.04¢ .2C1
Eroken track - track and suspension -.113 J020%
tir cleaners - air cleaner -.02F 200
Preparation to fire - reflinisher tepe, rough -. 040 L2082
and smooth
Prefaration to fire - replinisher tape, two rough  .CC2 280
Preparation to fire - rerlinisher tape,
two smooth .C07 L8
Freparation to fire - replinisher tape, two long =-.C4€ .209
notches
Prejaration to fire - preparation to fire -.056 162

*+ cignificant beyond .C% level.
r-13
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TABLE 7 (continued)

Experience Factor - Performance Measure

Tau P
Cunner training - range flags, green -.C27 <6221
Gunner training - ramge flags, red -.080 008
Cunner training - range flags, red and creen -.042 241
Cunner training - rarge flags, red and orame .001 401
Cunner training - range flags, green and orange =-.072 .112
Miles driven - starting tank -.Cl6 .302
Miles driven ~ emergency situations .C44 «207
Miles driven - stopping tank -.CC4 .47C

* Significant beyond .05 level.
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1 TSB-ARTS 22 Farch 1978

»

ARMOR CREVMAN RETENTICN TESTCR VALIDATION

F. AIMINISTRATIVE INSTRUCTICNS:
l. Training conducted: Testor Validation.
2. Time: Eight () hours.
3. Presented to: Selected Non-commissioned Cfficer (Testors).
4. Instructors: Four (4) test supervisors.

5. Training aids: See Mnnex L. (Note: Testors will validate on
stations prerared for normal test cycle.)

6. Training location: Test site TBA.
7. Feferences: FM 21-11, Fv 21-41, FM 17-1Z, FM 23-41, Fv 23-2F,
FM 21-2€, TV 2-4240-255-14, TM 2-4240-202-14,
™ 11-5f20-401-12, TV 11-5820-466-12,
™ 11-5820-667-12, T™ ©-2350-21%-1C,
™ ©-2380-25¢-1C, LC 9-2350-215-12.
B. CRGANIZATION FCR TRAINING:

1. Prrangement, informetion, or breakout of examinees: See
Ennex A.

2. Use of troor personnel: As test coordinators and scorecarc
data collectors.

3. Motivation of competition: Individual level.

4, FExpected time each examinee participated in primary training:
Three hundred (300) minutes.

S. Expected time spent moving, cleaning the training site or on
examinees break: Eighty (f0) minutes.

C. INTRCDUCTICN ERIEFING: 15€ rminutes




ATSE-ARTS 22 March 1¢7¢
2rmor Crewran Retention Testor Validation

l. Reason: To verify proficiency in the areas of gunnery,
weafons, safety, general subjects, cammunications, maintenance, and

advanced driving as appropriate for the purpose of test *
adrinistration.

2. Cbjectives:

a. Task: Each testor will perform all training objectives of
assigned station and be knowledgeable of camplete subject matter.

b. Conditions: ¢See conditions for each station.
c. Standards: Cee standards for each station.
[ D. TEACHING PCINTS: Ten (10) minutes.

Test supervisor will briefly explain conduct and requrements for
L the eleven (11) stations,

# E. APPLICATION: N/2.
F. VALIATION: Three hundred (300) minutes.
r C. REVIEW AND CRITIQUE: (As reguired.)

Examinees will be critiqued at the completion of each station.

He ANNEXES:

2 - Procedures
; B - Exeminee Performance FRecuriements
C - Scorecard

Personnel/Training 2ids Requirements

gy
lw)
[}

m
[}

Safety
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ANNEX A

PROCEDURES

1. SFECIAL INSTRUCTIONS: .

a. All personnel to be velidated will be assigned to a test
station prior to arrival at the testing site. The testors will be on
the site by 0730 hours the day of the test for their briefing.

b. The unit will maintain group integrity.

c. The testors will receive their briefings from the chief testor
and then assigned to test stations by the chief tester.

d. Individuals will move to assigned stations and begin station
orientation and train-up for test administration.

e. Fach testor will be evaluated/validated at assigned station by
the chief testor to assure uniformity in testing standards.

f. The examiners at each station will criticue the indivicdual
Erior to derarting to the next station so that testors are
knowledgeable in expected performance standards to be used durirg
testing. .

2. CENERAL INSTRUCTIONS: The test supervisor will briefly exrlain
what will be requried of the testor at each of the eleven (11)
stations, the layout of the station, and the methocd of rotation that
will be used,

a. Station #1 - Loader's tank duties.

b. Station #2

Freechblock. (Assembly/Tisassembly)
c. Station #3 - M21¢ Machinegun.

d. Station §4 - MPE Machinegune.

e. Ctation #5 - TO f1 Rerlenisher Tape. (Slides)

f. Station #5 -~ TO #2 Rarge Flags., (Slides)

g. Station #5 - TO #3 Ammunition. (Slides)

h. Station S - T0 #4 Mounting Tank. (£lides)

i. Station #5 - TC #5 Threat Vehicle. (Slides)

j. Station #6 - General Subjects.




22 Marchk 197¢
2nnex A - Armor Crewmzn Retention Testor Validation

k. Station $7 - Communications.

1, Station #€ - Maintenance.

m. Station #9 - Advanced [riving.

n. Ctation #10 -Cal .2S Fistol an¢ M2Al Submachinegur.,

o. Station #11 - First 2id.

e-4
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ANNEX B

ARMCR CREWMAN RETENTION TESTCR VALIDATICN -

1. STATIN #1 - TANK LOALCER'S DUTIES

a. TC #1 - The examinee within one minute will have to stow 2
main gun round passed to him through the loader's hatch, in the ready
rack, on a tank.

b. TC #2 - The examinee within three minutes will have to stow a
belt of 20C (7.€62) rounds in the banana storage box on a tank.

C. TC #3 - The examinee within one minute will have to load an
M219 coax Machinegun with ammunition previously loaded in the banana
storage box on a tank.

é. TC #4 - The examinee will have to respond to a coax Fire
Command on a previously loaded coax Machinegun on a tank.

e. TC {5 - The examinee will have to respond to a8 main gun fire
cormmand, using the main gun round previously stowed in the ready rack
on a tank,

f. TC $#6 - The examinee within fifteen seconds will have to
respond to a main gun misfire on a previously loaded main gun round on
a tank.

g. TC #7 - The examinee within one minute, will have to unload
and hand to a simulated rarge safety officer, through the loader's
hatch, a previously loaded, misfired main gun round, on a tank.

2. STATION §2 - EREECHELCCK

a. TC #1 - The examinee within six minutes will bhave to remove
and disassemtle completely the breechtlock on a tank.

b. TO #2 - The examinee within six minutes will have to assemktle
canpletely and replace the breechblock on a tank.,

3. STATION $#3 - M21¢ MACPINFQNM

a. TC {1 - The exeminee vwill within one minute recduce a coex
storpage on an already loaded M21°9 machinegun,

- —
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’nnex B - Prmor Crewnan Retention Testor Velidation

b. TO #2 - The exarinee within thirty seconds will have to clear
an zlready loaded M219¢ machinegun in a classroom.

C. T0 §3 - The examinee within four minutes will have to
campletely disassemble, assemble, and perform a functions check on an
MZ1©¢ machinegun in a classroom.

4., STATION #4 - MPS MACHINEGUN

a. TC #1 ~ The examinee within thirty seconds will have to clear
an zlready loaded M85 machinegun in classroom.

b. TC #2 - The examinee within seven minutes will bhave to
completely disassemble, assemble, and perform a function check on the
ME5 machinegun in a classroom.

S. STATION #5 - TANK GUNNERY SUBJECTS
a. TO #1 - Rerlenisher 'Indicator Tape:

(1) The examinee will have to explain the meaning and
corrective action for a rough and a smooth reading in a classroom.

(2) The examinee will have to explain the meaning and
corrective action for two roughs in a classroom.

(2) The examinee will have to exfplain the meaning and
corrective action for two smooths in a classroom.

4) The examinee will have to exglain the meaning and
corrective action for two long notches in classroom.

b. TO #2 - Rarge Flags:

(1) The examinee will have to know the meaning of a green
flag in a classroom.

(2) The examinee will have to know the meanimg of a2 red flag
in a classrcom,

(3) The examinee will have to know the meaning of a red and
green flag cisplay in a classroom.

(4) The examinee will have to know the meaning of a red and
orarge flag display in a classroom.

'(5) The examinee will have to know the meaning of a green ané
orarge flag disglay in a classroom.

B-6
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C. TO #3 - Ammunition

(1) The examinee will have to identify a FEAT round. from a
fire command, state its fprimary use, and state its full name in a
classroom, :

r-

(2) The examinee will have to identify an APDS round from 2
fire comand, state its primary use, and state its full name in a
classroom,

(3) The examinee will have to identify a PPHERS round from a
fire command, state its primary use, and state its full name in a
classroom.

(4) The examinee will have to identify a HEF round from a
fire command, state its primary use, and state its full name in a
classroom.

(5) The examinee will have to identify & WP round in the fire
command, state its primary use, and state its full name in a
classroom.

(6) The exeminee will have to identify a FVEAT-TPT round in
the fire command, state its primary use, and state its full name in a
classroom.,

(7) The examinee will have to identify 7.62 mm linked
ammunition from a fire command, state its primary use, and state its
full name in a classroom,

d. TO #4 _ Munting Tanks:

(1) The examinee will be asked where to mount a tank on a
moving tank ramge in a classroam.

(2) The examinee will be asked where to mount a tank on 2
stationary tank ramge in a classroam.

e, TC #5 - Threat Vehicles:

The examinee will have ten seconds each to determine if six
(6) various NATC and WARSMW PACT vehicles are "kill" or "no kill.,”

6. STATION §6 - GENFRAL SUEJECTS

2. TO #1 - The examinee must demonstrate knowledge of the basic
map colors by naming the five main colors and their basic meanimgs,

b. TO §2 - The examinee must Cetermine elevetion on a meg.

B-7
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Cc. TC #3 - The examinee must locate positions on a mep using six
() digit coordinates.

d. TC #4 - The examinee must identify in writing objects or type
of roads, usirg the marginal information tebles on the map from a
given point on a map.

e. TC #5 - The examinee must cemonstrate knowledge of NBC mine

and contamination markers, by identifying the markers when shown by
the testor.

f. TC {6 - The examinee within nine seconds will have to rrogerly
don the M2SAl1 protective mask and give the alamm for a gas attack.

g. TO #7 - The examinee will be required to respond to two NRC
first aid questions.

7. STATICN #7 - COMMWNICATIONS

a. TO #1 - The examinee within two minutes will be recuired to
Flace the field telephone, TR 212, into operation and conduct a
teleghone check,

b. TC #2 - The examinee within two minutes will be required to
Flace the AN/VRC-64 into operation, given an assigned frequency, then
demonstrate knowledge of the CW helmet three position switchk by
tlacing switch in position to perform functions stated by testor m a
coammunications classroom.

c. TO #3 - The examinee must perform a radio check on a complete
and operational AN/VRC-64 radio.

é. TC §4 - The examinee must transmit a prepared message, using
proper radio telephone frocedures on a complete and operational
ANARC-64 radio.

. STATICN #8 -MAINTENANCE

a. TC #1 - The exarminee will have to either perform measuring
track tension or disconnecting track up to removal of outer end
connector, on a tank hull, in a maintenance area.

b. TO #2 - The examinee will have to perform checking and
servicing the air cleaners of a tank.

c. TC #3 - The examinee, utilizing an operator's manual, will be
required to perform two maintenance checks or tasks on the MGCAl tank.

4
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Pnnex B - Amor Crewnan Retention Testor Validation ’

d. TC #4 - The examinee, utilizing an operator's manual, will
peform either before, during, or after operations checks and services
on the MEOAl tank.

e. TC $& - The examinee will be required to properly fill out
the heading of a LA Form 24C4 and list all shortcomings and
deficiencies found during his checks on TC #4 above.

f. TO #6 - The examinee will be required to grorerly complete the

daily entry on the DA Form 2408-1 from the information he has already
canpleted on his CA Form 2404 (TO #5) above.

g. TC 27 - The examinee will be recguired to use the lubrication
chart and identify type of lubricants, intervals, anc location of item
to be lubricated.
€. STATIN #9 -~ ADVANCED LCRIVING

a. TC #1 - The examinee will be required to perform the cdrivers
frepare to fire checks on the tank.

b. TC $#2 - The examinee will be recuired to start the tank ond
identify any deficiencies or equipment malfunctions.

€. TC %3 - The examinee will be recuired to respond to two
mel functions or emergency procedures in the tank while he is orerating
the tank.

d. TC #4 - The exarinee will be recuired to properly stor the
tank ergine.

e. TC £5 - The examinee will have to demonstrate the hand and am
signal to start a tank emgine.

f. TO #6 - The examinee will have to demonstrate the hanéd and am
signal to stop a tank.

g. TC #7 - The examinee will have to demonstrate the hand and arm
signal to move a tank forward.

h. TO #¢ - The examinee will have to demonstrate the hané and arm
signal to turn a tank left.

p-¢
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i. TC #¢ - The exarinee will have to demonstrate the hané¢ and arm
sigral to turn a tank right.

j. TC #1C - The examinee will have to demonstrate the hand and
am signal to move a tank in reverse,

k. TO £11 - The examinee will have to demonstrate the hand and
amm signal to move a tank in reverse to the left.

l. TC #12 - The examinee will have to demcnstrate the hand and
am signal to move a tank in reverse to the right.

m. TC #13 - The examinee will have to demonstrate the hand and
amm signal to neutral steer a tank.

n., TC $14 - The exeminee will have to demonstrate the hand¢ and
am signal to stop the tank ergine.

0. TO {15 - The examinee will have to cdemonstrate the flashlight
signal to start a tank engine with a flashlight.

F. TC #16 - The examinee will have to demonstrate the flashlight
signal to turn a tank left with a flashlight.

g. TC 217 - The examinée will have to demonstrate the flashlight
signal to turn a tank right with a flashlight.

r. TC #1€ - The examinee will have to demonstrate the flashlight
signal to move a tank in reverse with a flashlight.

S, TC §19 - The examinee will have to demonstrate the flashlight
signal to stop a tank with a flashlight.

t. TC #2C- The examinee will have to demonstrate the flashlight
signal to move a tank forward with a flashlight.

10. STATION #10 - CALIPER .45 PISTCL AND MZA] SUBMACHINECUN

a. TC #1 - The examinee within fifteen seconds must frrorerly
clear the caliber .45 pistol.

b. TC #2 - The examinee within four minutes must properly
disassemble, assemble, and perform a function check of the caliber .45
pistol.

C. TC #3 - The examinee within fifteen seconds must properly
clear the M2A1 submechinegun.

d. TO #4 - The examinee within five minutes must properly
disassemble, assemble, and perform a functions check of the M2l
machinegun,

.
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Pnnex B - Armmor Crewnan Retention Testor Vel idation

11. STATION #11 - FIRST AIC

>

a. TO {1 - The examinee must perform mouth to mouth resuscitation
on a simulated victim, ;

b. TO {2 - The examinee must perform the first aid measures to
control bleeding for an amm or leg wound without broken bones.

c. TC #3 - The examinee must treat a victim, who has already been
treated for an amm or leg wound, for shock.

d. TC #4 - The examinee, given a simulated victim, will have to
petform the first aid treatment for severe burns to include treatment
for shock.

e. TC #5 - The examinee, given a simulated victim, will have to
perform first aid treatment for broken bones in either arm or leg.

B-11
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INNEX C

TESTCR VALICATION

NAME RANK SEAN CATE

STA VALIDATED VERIFIED
1 Loader's CLuties

2  Breechblock

2  M21¢ Machinegun (coax)

4 M85 Machinegun

£ Tank Cunner Subjects

6 General fubjects

7 Cammunications

€ Maintenance

¢ HAdvence Criving
1C Caliber .45 &

Sulmachinegun
11 First Aic
E-12
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ANNEX T

PERSONNEL AND TRAINING AIDS REQUIRENMENTS

FRCVIDEL BY CIVISICN WCRK TEAM

a. Examiners - Fifteen

b. Tanks (M6CAl) - Two

c. Wearons

(1)
(2)
(3)
(4)

Four M21¢ Coax Machineguns (2 mounted in the tanks)
Two MPS Machineguns
Cne Cal .45 Pistol w/Magazine

Cne M2Al Submachinegun

d. Dummy Ammunition

1)
(2)

(3)
(4)

One main gun round

Two 200-round belts of 7.62 link (cne will be broken
into ten 20-round belts)

Two 1C-round belts of cal .50 link

Two cal. 45

e. VMaintenance Equipment

(1)
(2)
(3)
(4)
(5)
(6)

PR

Two sets of breechblock removel & asserbly equipment
Two screwdrivers, 8" flat tip

Two (Dash) 10 T¥s and LCs for MECAl

Two wrenches, 12" crescent

One set of track breaking ecuipment

One set of track measuring equipment

BE-13
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Annex D - Armor Crewman Retention 7estor Val idation

f.

9.

Communications Fquipment

(1)
(2)

(2)

Cne TA-312 w/batteries & WDl wire

Five operational ANARC-64 consisting of:

(a) CVC helmet

(b)y C€-2299

(c) Am 1780

(d) ANARC-64

(e) 211 connector cables

Three frequencies to be used for testing

First 2id

(1)
(2)
(3)
4)
(5)

One respirator training aid
Cne simulated victim (dummy)
One combat dressing

One blanket

Four simulated wounds

Miscellaneous Equipment

(1)
2)
(3)
(4)

One classroom

One slide projector and screen
Seventeen stopwatches

Ten flashl ights

One M2521 protective mask
Nine tables

Ten clip boards

B-14
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Annex D - Prmor Crewnan Retention Testor Validation

11. PRCVICED BY FCRT KNOX (ARTS)

a.
b.
c.
d.
e.
f.
g.
h.

Ecore Sheets

Slicdes for Ctation S
Answer Sheets for Station S
Map Boards

Mine Field Harkers

Preprared Messages

2404 /2408-1"s Cards

Start & Stor Charts

Visual Sfignal Tank Charts

Standardization Team Personnel (4)

B-15
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AMEX E

SAFETY

\J
————

1. No swking within fifty (5C) feet of tanks,

r

’ 2, Extreme care will be taken when mowr.ing and dismmounting tanks.

2, Wwhen conducting the breechblock portion of this test, extreme
caution will be taken toc insure the safety of the exarinee anc testor.

: 4. When entering and leaving the driver's coampartment, extreme
caution will be taken to prevent falls,

B-16
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Testing Lesson Flan
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ATEB-ARTS € February 197¢

POST GRADUATION ARMOR CREVMAN TESTINGC

A. AIMINISTRATIVE INSTRUCTIONS:
1. Training conducted: Post Craduation Armor Crewmen Testing.
2. Time: Eight (8) hours.
3. Presented to: 11E)IC OSUT-BAT graduates.
4, Instructors: One (1) test supervisor.
5. Training aids: See Annex L.
6. Traininmg location: TBA.

7. References: First Training Brigade, Fort Knox, KY, lesson
Flans,

B. CRGANIZATION FOR TRAINING:

1, »Arrangement, information, or breakout of examinees: See
Annex P.

2. Use of troor personnel: As test coordinators and scorecard
data collectors.

3. Motivation or competition: Individual level.

4., [Expected time each examinee participates in concurrent
training: Three hundred (300) minutes.

S. Expected time each examinee participates in concurrent
training: One hundred (10C) minutes.

6. [Expected time spent moving, cleaning the training site or on
examinees break: FEighty (80) minutes,

C. INTRODUCTION: Five (5) minutes.
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Post Graduation Zrmor Crewnan Training

1. Feascr: To test the proficiency of the 11E1C craduates in the

areas of gunnery, weapons, safety, generel subjects, communictions,
meintenance and advanced cdriving at the loaders level.

<. Cbjectives:
a. Task: Each examirce will perform 2ll treiring objectivec.
b. Conditions: Cfee conditions for each station.
C. Standards: CSee standards for each station.
L. TEACFINC PCINTS: Ten (10) minutes)

Test supervisor will briefly explain conduct and recuirements for
the eleven (11) stations.

E. AFPLICATICN: N/,
F. EVALWATICN: Three hundred (3€C) minutes,
C. REVIEW ANC CRITIQUE: (2s recuired.)
Examinees will be critigued at the completion of each station.
B. AMNNEYES:

2 Procedures

m
[}

Examinee Performence FeGuirements
C - Scorecard
C - Personnel/Training 2icds Recuirements

E - Safety

C-2
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ANNEX A

PROCETURES

l. SPECIAL INSTRUCTICNS:

a. 2ll personnel to be tested will be issued a scorecerd upon
their arrivzl at the testing site, and the scorecard will have the
heacing completec at that time. The examinees will be on site by €730
hours the day of the test for their briefing.

b, The unit will maintin grour integrity.

c. The testing unit will receive their briefing from the chief
testor ané then will be administered Ctation *¢ immecdiately afterward.
Ps personnel finish CStation #5, they will be broken cdown into groups
by the chief testor.

d. Groups will be assigned initial station locations by the test
supervisors and move in a clockwise manner.

e. Croups will rotate throwgb all stations under the direction of
the test supervisor.

£. The examiners at each station wil) criticue the individual
Frior to serding him to the next station.

g. The tested unit will have ell recuired ecuipment on csite and
ready for testing by C72C hours the day of the test,

2. CENERAL INSTRUCTICNS: The test supervisor will briefly explain
what will be requried of the examinee at each of the eleven
(11)stations, the layout of the stations, and the method of rotation
that will be used.

a. Station #1 - Lloacder's tank duties.

Ereechtlock. (Assemhly/Cisassembly)

b. Station #2

c. Station #3 - M21¢ Machinegun.

d. Station §4 - MPE VMachinegun.

e. Station #5 - TO {41 Reflenisher Tape.. (Slides)

f. Station #5 - TC {#2 Ramge Flags. (flides)

g. Station #5 - TO #3 Ammunition. (Slides)

h. Station 5 - TC #4 Mounting Tank., (Slices)

C-3
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i. Statior #5 - TC 45 Threat Vehicle. (Slides)

j. Station #6 - General Subjects.

k. Station #7 - Cammunications.

1. Station §# - Maintenanace.

m. Station #9 - Advanced Criving.

n. Station #10 - Cal .45 Pistol and M2A1 Submachinegun.

o. Station #11 - First 2id.




<

gy

ANNEX B

BAT GRADUATES PERFCRMANCE REQUIREMENTS

l. STATION #1 - TANK LCADERS DUTIES

a. TO #]1 - The examinee within one (1) minute will have to stow a
main gun round rassed to him through the loaders hatch, in the ready
rack on a tank.

b. TC #2 -~ The examinee within three (2) minutes will have to
stow a belt of 200 (7.62) rounds in the banana storage box on a tank.

€. TC #3 - The examinee within one (1) minute will have to load
an M219 coax Machinegun with ammunition previously loaded in the
banana storage box on a tank.

d. TO {4 - The examinee will have to respond to a coax Fire
Command on a previously loaded coax Machinegun on a tank.

e. TO #5 - Th examinee will have to respond to a main gun fire
command, using the main qun round rreviously stowed in the ready rack
on a tank.

f. TO #6 - The examinee within fifteen (1%5) seconds will have to
respord to a main gun misfire on a previously loaded main gun round on
a tank.

g. TC #7 - Th examinee within one (1) minute, will have to unload
and hand to a simulated ramge safety officer, through the loaders
hatch, a previously loaded ,misfired main gun round, on a tank.

2. STATION #2 - BREECHBLOCK

a. TO §1 - The examinee within six (6) minutes will have to
remove and disassemble completely the breechblock on a tank.

b. T0 $2 - The examinee within six (6) minutes will have to
assemble completely and replace the breechblock on a tank.

3. STATION #3 - M21° MACHINEGUN
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a. TC {1 - The examinee will within one (1) minute reduce » coax
stoppage on &n already loaded M219 machinegun.

E. TC #2 - The examinee within thirty (30) seconds will have to
clear an clready loscded M219 machinegun in a clessroom.

c. TC #3 - The examinee within four (4) minutes will have to
canpletely disassemble, assemble, and perform a functions check on a
M21¢ ractkinegun in a cléssroom.

4. STATICN $4 - MPS MACHINECUN

a. TC #1 -The exeminee within thirty (2¢) seconds will have to
clear an already loaded MeS machinegun in a clessroom.

b. TC §2 - The examinee within seven (7) minutes will have to
completely cisassemble, assemble, and perform a functions check on the
MPE rachinegqun in a classroom.
£, STMICN f£ -~ TANK CUNNERY SUBJECTE

a. TC t1 - Replenisher Indicator Tage:

(1) Tre exarminee vill lave to explein the mezning and
corrective action for & rocugh and a smooth reacding in a classroom.

(2) The examinee will heve toc explein the mearing and
corrective action for two (2) roughs in a clessroom.

(3) The examinee will heve to explain the mearing and
corrective action for two (2) smeoths in a classroom.

(4) The exaninee will have to explain the mesning anc
corrective action for two (2) long notches in a classroom.

b. TC #2 - Rarge Flags:

(1) The exeminee will have to know the meaning of 2 green
flag in a classroom. -

(2) The examinee will have to know the meaning of & red flag
in a classrcom,

(3) The exeminee will have to know the meaning of a red and
green flag cdisplay in & classroam,
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Anex B - EMT Craduates Performence Reguirements

(4) The examinee will have to know the meening of é rec¢ ard
orarge flag disgplay in the classroom,

(5) The examinee will have to know the mezning of & areer
ard orarge flag display in the classroam.

€. TC #3 - Pmmunition:
(1) The examinee will have to identify & VFEAT rouné fror

fire command, state its fprimary use, and state its full name in a
classroom.

sl]

(2) The examinee will have to icdentify an FFDS rownd fror e
fire commaend, state its primary use, and state its full nare irn a
classroom.

(3) The exanminee %ill have to identify a FEF roundé fror &
fire command, state its fprimary use, &and state its full nrame in a2
classroom.

(4) The examinee will heve to identify an ZPHERS round fror
a fire command, state its primary use, and state its full name in a
classroom,

{5} The examinee will have tc icentify a *P round in tte
fire comand, state its primery use, and state its full name ir a
classroom.

(6) The examinee will have to identify a FEAMT-TFT round in
the fire comand, state its primary use, and states its full name in a
classroom.

{(7) The examinee will have to identify a 7.€Z mn linked
ammunition from a fire command, state its primary use, and states its
full name in a classroom.

d. TO #¢ - Mounting Tanks:

(1) The exarminee will be asked where to reunt a tark on a
moving tank rarge in a classroom.

(2) The examinee will be asked wvwhere to mount a tank orn &
stationary tank rarge in a classrocm.

e, TC #£ - Threat Vehicles:
The examinee will have ten (10) seconcds each to deterrire if

six (6) various NATC and WARSM FACT vehicles ere "kill" or "no kill."”

c-7
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6. STATICN #6 - GENERAL SUBJECTS

a. TC f1 - The examinee must demonstrate knowledge of the hasic
map colors by naming the five main colors and their basic meanirngs.

E. TO #2 - The examinee must determine elevation on a map.

c. TC #2 - The examinee must locate positions on a map using six
{6) cigit coordinates.

d. TO #4 - The examinee must identify in writing objects or type
of roads, using the marginal information tables on the map fram a
given point on a mer.

e. TC #2 - The examinee must demonstrate knowledge of MNEC mine
and contamination markers, by identifying the markers when shown by
the testor.

f. TC #6 ~ The examinee within nine (9) seconds will have to
Froperly don the M2SA1 fprotective mask and give the alamm for a gas
attach.

g. TC #7 - The examinee will be required to respond to two (2)
NBC first aid questions.

7. STATION #7 ~ CQOVMUNICATIONS

a. TC {1 - The examinee within two (2) minutes will be recuired
to place the field teleghone, TA 212, into oferation and conduct a
telerhone check,

b. TC #2 - The examinee within two (2) rminutes will be recuried
to place the AN/VRC-64 into operation, given an assigned frequency,
then demonstrate knowledge of the CW helmet three (3) position switch
by rlacing switch in position to perform functions stated by testor in
a communications classroom.

€. TC #3 - The examinee must perform a radio check on a complete
and operational AN/VRC-64 radio.

d. TO #4 - The examinee must transmit a prepared message, using
Froper radio telephone frocedures on a complete and operational
ENNRC-64 radio,

€. STATION #& ~ MAINTENANCE
8. JO #1 - The examinee will have to either perform measuring

track tension or disconnecting track ufp to - removal of outer end
connector, on @ tank hull, in 2 maintenance area.
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b. TO #2 - The examinee will have to perform checking and
servicing the air cleaners of a tank. :

c. TC £2 - The examinee, utilizing an operator's manual, will be
required to perfom two (2) maintenance checks or tasks on an M6(CAl
tank.

d. TC #4 - The examinee, utilizing an operator's manual, will
perform either before, during, or after operations checks and services
on the MECA] tank.

e. TO #5 - The examinee will be recuired to properly fill out the
heading of a LA Form 2404 and list all shortcamings and cdeficiencies
found during hs checks on TC #4 above.

f. TO #6 - The examinee will be required to properly complete the

daily entry on the [A Form 2408-1 from the informstion he has already
completed on his L& Form 2404 (TO #5) above.

g. TC #7 - The examinee will be recuired to use the lubrication
chart and identify type of lubricants, intervals, and location of item
to be lubricated.

S. STATICN 49 - ACVANCED TRIVING

a, TC §#1 - The examinee will be recuired to perform the drivers
fprepare to fire checks on the tank.

b. TO #2 - The examinee will be recuired to start the tenk and
identify any deficiencies or equiprent malfunctions.

C. TC $#3 - The examinee will be recuired to respond to two (2)
mal funtions or emergency procedures in the tank while he is operating
the tank.

d. TC #4 - The examinee will be required to properly stopr the
tank.,

e. TC #5 - The examinee will have to demonstrate the hand and am
signal to start a tank engine.

f. TO §6 - The examinee will have to demonstrate the hand and arm
signal to stop a tank ergine.

g. TC #7 - The examinee will have to demonstrate the hand and am
signal to move a tank forward,

h., TC #8 - The examinee will have to demonstrate the hand and amm
signal to turn a tank left,

Al et A, o eemsittlie Aoteatalionid
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i. TC {2 - The examinee will have to demonstrate the hand ond erm
signal to turn a tank right.

j. TC #1C - The examinee will have to demonstrate the hanc anc
armm signal to move a tank in reverse.

k. TC §11 - The examinee will have to demonstrate the hand and
am signal to move a tank in reverse to the left,

1, TC #12 - The examinee will heve to demonstrate the hend and
am signel to move a tank in reverse to the right.

m. TC $#12 - The examinee will have to demonstrate the hand and
am signal to neutral steer a tank.

n. TC $#14 - The examrinee will lave to demonstrate the hend and
amm signal to stop the tank ergine.

o. TC #15 - The exarinee will have to demonstrate the flashlight
signel to start a tank ergine with a flashlight.

F. TC #16 - The examinee will have to demonstrate the flashlight
signal to turn a tank left with a flashlight.

g. TC #17 - The exarinee will heve to demonstrate the flashlight
signel to turn a tank right with a flashlight.

r. TC #£1¢ - The exarinee will have to demonstrate the flashlight
signal to move a tank in reverse with a flashlight.

s, TC #19 - The examinee will have to demonstrate the flashlight
signal to stop a tank with a flashlight.

t. TC f2C - The examinee will have to demonstrate the flashlight
signal to move a tank forward with a flashlight.

10.  STATICN #1C - CPLIEFR.ZE PISTCL ANT MIAY MRCHINECUN

a. TO #1 - The examinee within fifteen (15) secornds must rrorerly
clear the caliber .25 pistol.

b. 1TC #2 - The exarinee within four (2) minutes niust fpreperly
disassemble, essemble, and perform a functions check of the caliter
.2% pistol,

C. «TC #3 - The examince within fifteen (15) seconds must progerly
clear the M2A] submachinegun.
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d. 10 #4 - The examinee within five (%) minutes must proferly
disassemble, assemble, and frerform a functions check of the MIA]
submachinegun,

11. STATICN #11 - FIRST AID

a. TC #1 - The exeminee must perform mouth tomouth resuscitation
on a simulated victim,

b. TC #? - The exeminee must perform the first aid measuares to
control bleeding for an amm or leg wound without broken bones.

c. TC #3 - The examinee must treat a victim, who has alrealdy been
treated for an am or leg wound, for shock.

d. TC £4 - The examinee, given a simulated victim, will have to
perform the first aid treatment for severe burns to include treatment
for shock.

e. TC {5 - The exarinee, given a simulated victim, will have to
performm first aid treatment for broken bones in either am or leg.

Cc-11




NAME RANK

SEAN

UNIT  PLATOON _____ — PSG

DATE

»

CIVILIAN EDUCATION LEVEL (BIGHEST LEVEL ATTENCED) 7, €, €, 1Cy 11, 12,

12, 14, 15, 16.

TASK STATION NUMEBER (TC)

GO

NC CC

1

2

REASCN FOR NC GC

STATICN #1 LOALERS PUTIES

9201 TC {1 Stow Main Cun Mmmo

2301 TC #2 Load Panana Box

6702 TO 3 load Coax Machinegun
7002 TO #4 Coax Fire Cammand
C02 TC #5 Main Cun Fire 1Gomnand
7004 TC #6 Main Gun Misfire

7004 TC #7 Unload M/G Misfire

STATION {12 EREECHELOCK

7001 TC #1 Remove and lisassemtle

L 7001 TO #2 Pssemble and Install
STATION #3 ¥~21© MACHINEGUN
6704 TO 41 Coax Stoppage

€702 TC 2 Clear

67C2 TO 43 Cisassemble, 2ssemble

STATICN $#4 MES MACEINEGUN

€707 TO 41 Clear

6708 TC #2 Disassemble, Assemble

C-12
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STHTIAN MUMFEF (10)

't CC

RFASCN FCR NC CC

STPTICN #°

TANK CUNNFRY SULBJIFCTS

002

TC 1

Ferlenister Tare

#1

Fough and Orooth

™o Fowugl

“wo Srooth

Two long Motches

77C1

Famge Flags

Creen

Fecd

Fed ard Creen

Fed and Cramge

Creen end Crenge

7002

Jrrrunition

—- -

Heat

AFCE

HEP

2 KFIERE

WE

HEAT-TFT

t1F

CCAX IMnwmunition

7000

Meunting Tanks

£17

Moving Tank Fange

#1e

Ctationary 1ank E:nge

502

fne —

Threat Vehicles

-%
-
o]

Threat Vectiles

Y S
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L TASK

STATION NUMBFR (TO)

NC GC

RFEAECN FOR NC CC

»

STAMION #€ CFNERAL SUBJECT

3000

TC #1 Magp Colors

5302

TC $#2 Mafp Elevation

: 5301

TC #2 Map 6-LCigit Coordinate

2-C09

TC #4 Map Marginal Info

4-002

TC #5 NEC Markers

-

04cl

TO #6 Masking NISP)

0401 -
£4]1

TO #7 NBC Knowledge

STATICN #7 COMMWNICATICNS

T

404

TC $1 Field Fhone TA-312

€10l

TC #2 IYARC-64 Into Oper

€1C1

TC #2 Radio Check

61C1

TC #4 Transmit Message

STATION € MAINTENANCE

12-003

TC #1 Track and Cuspension

13-C.2

T0 §2 2ir Cleaner

7006

TO #3 Maint Check

13c¢

TO #5 LA Form 240¢

1304

TC #6 DA Form 240°-1

7006

TC #7 Fead Lube Chart

c-14




Y

'3
)

CTETION NUMEER (TC)

NC CC

REPSCN FCOR MC CC

CTATION #€  ACVANCE TRIVING

Tee7 TC 1 Frepeare to fire checks
“CeE TC #2 Cterting Procedures
Tice TC £2 mmergency Situations
HeR3 TC §¢ Ctopping Frocedures
2002 TC #2 p/? Ctart Engine

2002 TC f€ F/* Stop Tank

2002 TC #7 H/! Move Forward

20Ce TC £¢& I/A Turn Left

2002 | TC #0 1/F Turn Fight

2002 TC #1( I/ Move in Feverse
erie TC ¥11 ti/? Reverse to lLeft
2002 TC $12 v/A Feverse to Right
2002 TC f12 ¢/F Neutral Cteer

202 | TC #1¢ 1/2 Stop Engine

aece TC #12 FL Start Engine

2002 TC #1€ FL Turn Left

2002 TC #17 FL Turn Right

2002 TO #18 FL Move in Feverse
2002 TC 41¢ FL Step Tank '
2002 TC #2C FL Move Forward

‘
C-15
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TASK STATION NUMBER (TC) NC €C | REASCN FCR NC CC
1})2
STATION #1C CALIBER .45 § SUEMACHINEGUN ’
6401 TO #1 Clear Cal .45 Pistol
6402 T0 #2 Trisassembly, assembly,
and function check
€711 TO §2 Clear MIAl SMC
€712 TO #4 TCisassembly, assembly,
and function check
STATICN {11 FIRST AID
0102 TC 41 Mouth to Mouth
0103 TO 42 Control Eleeding
010t TC 43 Treat for Shock
Clcé TC #4 Purns
01Cé TC #5 Eroken Fones

At et St ol . s, Ottt s B o
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ANNEX T

PERSONNEL ANC TRAINING AIPS REQUIREMENTS

I. PROVILEL BY CIVISION WCRK TEAM
a. 'Dtaminers (1%)
b. Tanks MEOAl - Ten (10)
¢c. Wweapons
(1) Fifteen (15) M-21¢ Coax Peclineguns (° in the tarks)
(2) Ten (10) M-t Machineguns

(3) Ten (1C) Cal .45 Pistols w/megazines

o

(4) Ten (10) M2PR) Submachinequns
d. [Dummy Ammunition
(1) Five (5) main gun rouncs

(2) Six (6) 2CC-round belts of 7.€2 link (one will be broken
into ten twenty (20)-round belts)

(3) Ten (10) ten (1C)-round belts of cal .°0 link,
(4) Twenty-four (24) cal .4F
e. Maintenance Equipment
(1) Five (5) sets of breechblock removal & assembly ecuipment
(2) Ten (10) screwcrivers, 8" flat tifp
(2) Ten (1) -10 T™s and LOs for MECR)
(4) Two (2) wrenches, 12" crescent
(5) Three (3) sets of track breaking ecuipment
(6) Three (3) sets of track measuring ecuipment
f. Communications Fquipment |

(1) Ten (10) TA-212's w/batteries & W'l wire
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id)

(3)

Firs

\Q
.

(1)

(2)

(<)

Ty

(1)

(7)

Ten (1) operational AN/VRC-€4 consisting of:
(¢) CW telmet

(k) C-22¢0Q

(c) am 17€C

(¢) AN/VRC-64

(¢) 211 connector catles

Three (3) freguencies to be used for testimg
t fic

Cne (1) respirator training aid

Four (4) simulated victims (dumies)

Four (¢) combct dressing

Cix (6) hlankets

Four (4) simulated wounds

. Miscellaneous Eguipment

Cne (1) classroom

tne (1) slicde rrojector and screen
feventeen (17) stopwatches

Ten (1C) flasklights

Ten (1C) MZEA] protective mesks
Nine (¢) tables

Ten (1€) clir boards

I11. PRCVICEL EY FCRT KNCX (ARTS)
&. Score Cheets
b. €lides for Staticn ©
c. 2Answer Cheets for Ctation S
c-18
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Nap Boards

vine Field Markers
Prepared Messages
2404/2408-_1'5 Cards
Start & Stor Charts

visual Signal Tank Charts.

Cc~-19




ANNEX E

SAFETY

1. No smoking within fifty (50) feet of tanks.
2. Extreme care will be taken when mounting and cdismcunting tanks.

2., When conducting the treectblock portion of this test, extreme
caution will be taken to insure the safety of the examinee and testor.

4. vhen entering and leeaving the driver's campartment, extreme
caution will be taken to prevent fzlls.

Cc-20
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AFPENTIX O

Fost Graduate CQuestionnaire

Briefimg
Post GCraduate Questionnaire
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This questionnaire is part of a continuing research effort being
conducted by the Prmy ‘rraining Study for the Commander of 'n'ainfng and
Doctrine Command. The purpose of the research effort is te gein
insights into the retention of basic armor skills that you wetre taught
at Ft Knox.

It is important for this research effort that we identify how many
times you hsve cdone same tasks since you left [t Knox. This
questionnaire is intended to establish just that; how many times you
have done certzin tasks since you left Ft Knox. It is important that
you think carefully and meke the most accurate response you car to
each question. If you heve not cdone certain tasks, please indicate
with a zero (0) or "none" in the response and cdo NOT include the times
you did thimgs in basic ammor training st Ft Knox.

A1l individual answers will be held@ in strict confidence by the
Prmy Training Study personr\xel. No fpersonal identification will be
released to any individual or orgenization.

There is a question on the survey thet asks for the name of your
supervisor; the only purpose of this guestion is to assist »»rmy

Training Study personnel in locatirg him so thst we may administer a

survey to him,




PCST GRADUATE QUESTIONNAIRE

"NAME UNIT CATE

SN BUMPER NC. CF TANK YCU ARE ASSICGNFD TO

14

Please answer 211 questions with the most accurate estimetes you can
make. These gurestions concern the things you have cdone in your unit
since your graduation at Fort Knox. IO NCT include the things you
did while in basic ammor training. If the answer is "Never® or
"Zero," write that in,

1. How many weeks have you been assigned to duties with your
canpany or Flatoon without being assigned to a tank crew?

weeks.

2. How many different tanks have you be assigned to? tanks.
2. hhat is the lorgest time (in weeks) you were in any one tank
crew? weeks,

4, Fow many TC's have you had? TC's.

5. What percentage of your training in each of the following sub-
jects is comducted by your TC?

TANK GUNNERY %
NBC %
CavMC %
MAINTENANCE %
FIRST 2ID %
THREAT VEHICLE RECCGNITICN 2

6. What crew positions have you had in the tank? Indicate by
rlacing the number of weeks after each. Please circle current
duty position,

DRIVER Weeks
LOACER Weeks
GUNNER Weeks

If you are not in & tank crew, what job are you
doing?

D-2




7.

8.

What rank is your TC? .

Do you plan to remain in the Army as a career?
Yes ; Probably Yes ; Undecided ; Probably Not :

No .

Have you ever used TEC lessons? Yes : No .

If yes, indiate the number of TEC lessons you have seen on the
following subjects.

TANK GUNNERY .
NBC .
CcavmMe .
MAINTENANCE .
FIRST AID .
THREAT VEHICLE RECOGNITICN .

Questions 10 through 27 ask about things you may or may not have done
since leaving Fort Knox. Please fill in your best estimate of how
many times you have done each of these things since graduation from
basic ammor training.

10.

11.
12.
13.
14,
15.

Stowed ammo in the ready rack? (incdicate total number

of rourds).

Stowed belt ammo in the banana box? .

Loaded th M219 machinegun? .

loaded the main gun? .

Practice misfire procedures (main gun)? .

Di sassembled the breechblock? .

Disasembled the M219 machinegun? : .

. Disassembled the M’S machinegun? .

Disassembled a .45 caliber pistol? .

Pisassembled the VM2A]l submechinegun? .

Fired the .45 caliber pistol? .

L-3




) 2l. Put on a protective mask? .
) 22. Recejvad a MBC class? .
f 23. Turned on the radios in a tank and set frequency? - .
? 24. Received a class on mine field merkings? F o
. ’ 25. Transmitted a message on the radio? .
‘ 26. Put an TA-312 field phone into oferation? .
P v 27. Perfomed before-operations checks on a tank? .
‘: 28, Filled out the heading and made entries on I'A Form 24047
k -
| 29. Made the driver's entries on the LA Form 24C8-1 (daily)?
' .
L 30. Lubricated a tank following the lube order? .
31. Measured track tension (with block, string, and ruler)?
y .
32. "Broken" track? .
33, Serviced the air cleaners? .
34, Performed "Prep-to-Fire"? .
35. Received training as a tank gunner? .
36. Fired the main gun a gunner? . Approximate number
of rounds fired? .
37. UDriven a tank? . How many miles? (Best estimate)
Since completing basic ammor training, have you received training in
the following subjects?:
38, First pid: Yes : No .
. If yes, list the hours for the foilowirg subjects:
Treatment for Burns .
Treatment of Eroken Bones .
Mouth-to-Mouth Rususcitation .
Controlling the Bleeding .
Treatment for Shock .
b D-4
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20, Map readirc? Yes ; Nc .
If yes, tow meny hours? .
Were you recuired to determine elevation on a map?
Yes ;Mo ___ .
Were you recuired to locate a position on a mep?
Yes  ; No —
Have you used any TEC lessons on map reading?
Yes___; No .
Have you used a map to find your location on the groungd?
Yes ;Mo .
40, Threat Vehicle Recognition? Yes __ ; No___ .
If yes, bow many hours? __ .
What tyre treining aids were used? (Put check after each
tyred used).
TEC . .
SLITES .
CARES .
MCLELS .
41. 2re you right-handed? Yes _ ; No ___ .
42, }!re you marriec? Yes _ ; No .
42, What is your height? .
44, Wwhat is your weight? .
45, If you lave completed any schooling since completing C(ne
Station Unit Training, please list it here.
4¢. What is your rank? .
47, Wwhat is your supervisor's name? .
D-&
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PART II

RETENTION OF BASIC ARMOR TRAINING SKILLS WITHIN THE INSTITUTION




"The view, opinions, and/or findings contained in this report those

of the System Work Team and should not be construed as an official Depart-
ment of the Army position, policy, or decision, unless so desfgnated by
other official documentation."

RETENTION OF BASIC
ARMOR TRAINING SKILLS

WITHIN THE INSTITUTION

STUDY REPORT

Prepared by

Army Training Study
Systems Work Team
M60A1 Weapons System

Fort Knox, Kentucky

May 1978
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CHAPTER 1

EXECUTIVE SUMMARY

BACKGRCIND

While Army 1Training Study (ARIS) was in the formulation stages,
managers of First Training Brigade, Ft Knox, Kentucky had become
concerned with the retention of basic armor skills. Tests were
available and used to measure the initial learning of skills within
the institution, but no hard data was available on retention of these
skills in the institution and in the unit. ARTS managers recognized
the importance of skill retention and loss rates to the determination
of overall training effectiveness. The ARTS M6(UAl Systems Wwork Tean
(SWI), Ft. Knox, was thus assigned the task of refining First Training
Erigade retention testing procedures and obtaining initial retention
data for basic armor skills in the institution and in the unit. 1his
paper addresses the first part of that effort: the study of
relatively short-term skill retention within the institution.

STATEMENT OF THE PRCBLEM

The proficiency of the individual armor crew member depends upon
how well he remermbers certain military skills zcouired in the Army's
First Training Brigade (Armor) Basic Armor Training (BAT) program.
while the armor student is tested at various times during the course
to measure his progress and readiness for further training, little
evaluation has been carried out over time to determine how much he
rementers. Critics of the training systems have offered the opinion
that the guality of recent trainees is such that skills are forgotten
very rapidly after testing. ©Erpirical data are strongly needed in

this area.
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1he sanple for this study consisted of male, entry level, (5 Army
personnel who attended Easic Armor Training during the period 17 Dec
77 thrcugh 17 Mar 76 at the First Training Brigade, Ft Knox, Kentucky.
& total cf 436 personnel were tested and later retested, 266 on the
nid-cycle and 150 on the end-of-cycle test (TSCT).

A test-retest methodology was adopted in the study to avoid the
selective Liases associated with dropout and turnover in the sample.
During the study, randomly-selected trainees were retested on the
nmid-cycle test and TSCT. ‘The samples were drawn from the First
Training Erigade without being retested a second time on the same
test. Ey-name lists of those chosen for retesting were sent to the
unit on the day of retesting.

Criterion-referenced performance tests administered did not test
all skills learned but only those considered critical to the
performance of an armor crewran at an estakblished standard appropriate
for survival in a combat enviromment. All tasks were tested on a
C/NC K criteria. For an individual to receive a GO on any test
station, it was necessary for him to score a GG on all subtasks for
that station. A NC QC on any subtask made an individual a NC @ for
the entire station. Same stations involve as many as eighteen
suttasks, while others as few as two subtasks. The GC/NC GC criterion
does not distinguish between an individual who tarely met the
standards and an individual who exceeded the standards. The criterion
indicates only that the individual passed the test but it does not

indicate any degree of change in individual proficiency.

LIMITATIONS
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It was deemed cost effective to limit data acquisition instruments
to the evaluation instruments that were already set up and in ;se in
the First Training Brigade. These evaluations test many taéks that
have been deemed critical by the Commanding General and provide GO/NO
&C measures which only indicate whether the individual tested meets
the established standards but does not indicate individual proficiency
beyond this standard. Time and cost analysis made it apparent that
the development of new test procedures and training of evaluators on
the new test procedures were prohibitive to this study. Based on
these factors, current GO/NC GO test procedures were utilized
recognizing their limitations as a retention testing instrument.

Available data sources were reviewed, and it was determined that
sufficient data were not available for proper analysie and comparison
for anyone graduating from BEAT prior to 17 Dec 77. Due to course
redesign and changes in class format beginning in January 1978, the
time for which consistent, comparable data were available was limited
to the period 16 Dec 77 to 17 Mar 78, the date of graduation of the
last class of the old course of instruction. Additionally, small
scale investigation by the First Training Brigade indicates that this
time frame may contain an atnormally high proportion of the
unemployed/umemployable compared to other time frames. The full
implication of these factors must be considered in generalizing from

the results obtained.
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RESLLIS AMD FINCINGS

Cue to the short time available for the testing, relative
unscphisticated test design and administration, and small population
camples the results cannot ke considered as conclusive evidence of
learning/retention levels and should not be used for policy decisions.
However, test results incicate that individual learning/retention was
much greater on those tasks involving fewer subtasks., Retention was
greatly reduced on those tasks involving rultiple precise, sequential
subtasks or that involve accurate retention of sutject matter, i.e.,
comnunicaticng, first aid, vehicle recognition, maintenance., Detailed
examination of individual suttasks was considered, tut found not
fecsitle for this study because of the nature of the GC/NC (C method
of scoring.

Test results on the mid-cycle initial and retention teste indicate
the greatest difficulties on stations involving first aid and
cermunications. Test results for the 1TSCT indicate the greatest
difficulties on stations involving cognitive or multi-step secuential
subtasks, i.e., machinequns, Ltreechblock, and communicaticns. The
greatest numker of NO GC's occurred on the performance measure
recuiring identification of friendly/threat vehicles (less than 70%
G-G).

aAlthtough non-conclusive, this trend enforces the supposition that
rultiple step secuential tasks and cognitive tasks are the most
cifficult to learn and retain. Kketenticn on coagnitive tasks indicates
the greatest retention loss in areas of vehicle identification and uce

an¢ identification of NBC markers.

.
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Retention testing on both mid-cycle test and 1S¢T indicate that
remedial training in problem areas was productive and that indfviduals
receiving remedial training generally retained information once it was
learned. This is supportive of the idea that additional training in

these areas will increase learning/retention.

CONCLUSIONS

Overall, task learning was high even though there were specific
tasks that were relatively 1low. 1hese include those that are
procedural or cognitive. Generally, retention was maintained at a
high level in the institution with no consistent retention loss
demonstrated over a period up to three weeks. Overall those tasks
that were difficult to learn were also difficult to retain and were
generally procedural tasks. Remedial training in these tasks appears
to be relatively successful, with those individuals receiving remedial
training having better retention. Future study of test procedure and
task analysis should expand the concept of analysis of subtasks so
that a more accurate determination of where actual difficulties lie
can be accomplished. This will provide more data on which to base
evaluation of training pitfalls and should identify areas where

additional training can be beneficial to learning and retention.
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CHAPTER 11

INTRODUCTION

BACKGROWND

Training resources in the Army have been under scrutiny from
various sources (particularly Congress) in recent years. To convince
budgeting agencies that training resources should not be reduced
arbitrarily, the Army must provide solid empirical data as well as the
professional assessments of senior Army managers. Models must be
developed to relate readiness and combat effectiveness to training and
other resources. Army managers could then present a solid defense of
the budget by precisely and quantitively identifying the minimum
resources needed to maintain the reguired levels of combat readiness
and effectiveness. The effects of arbitrary reduction could be
quickly enumerated in terms of probable consequences in comtat, and
arbitrary reductions could be headed off and only knowledgeable ones
would be implemented.

Additionally, the Army must begin to formulate training programs
for the complex weapons of the 1980's with the relationship of
resources to combat effectiveness clearly in mind. In the next few
years the Army will be acquiring new and sophisticated weapons systems
such as the new main battle tank, the XM-1. Recent failures to make
maximum use of new and sophisticated weapons systems (e.g., the
product-improved, support battle tank (the M60A2) and the Cragon
Missile System) have been attributed, to some degree, to bkoth
insufficient user and maintenance training. ‘Therefore, it is very

important that maximum effort Le devoted to efficiently and rapidly
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treining persornel to use thece new systens.

As a result of this rpressure on the Army's Ltudget and the
anticipated accuisition cf new weapons, the Army has initiated steps
to cuantify elements cf ccrkat efficiency to training in order to
erable the implementation of cost-effective training programs. . The
Armny Training Study was formally initiated within Training and
Coctrine Cocmmand (TRADXC) during Cctober 1677 with an ultimate
twe-fold purpose: to cetermine the relationship between training
resources and conbat effectiveness for the Army of the 1%80's, and to
determine the training programe required to optimize the capabilities
of new weapon systems programmed for Jelivery to the force in the
1580's, Long-range ARIS okjectives are: to determine the functional
relationships ameng resources for institutional and unit training, the
individuel and collective training programs of the total Army training
systen, the resultant training readiness and cormbat effectiveness, and
toc determine the optimum mix of individual training programs conducted
in the training bace and in the force. 1In the overall ARIS model;
comkat effectiveness is a function of the weapons system's design
capsbtilities, as influenced by varying levels of readiness of
training, personnel, logistics, and the intangibles of tactical and
personnel/leadership.

ARTS has begun with a near-term effort to evaluate selected
systems by using selected empirical data availakle in 1977-78. Using
insights gained from tke 1977-78 near-termr effort and selected
excurcions, the study will develop a "road map" of training policies
e&nc programs to transition frcm the pregent to the 1984-85 Army. The

AR1S near-tern. effort is tased on selected aspects of five major
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current systems: weapons  systen-M60Al; comtat <cupport
system-artillery forward observer cystem and Pershing (force intalance
protlem); combat service support-tank turret mechanic€ and/or
conmmunication maintenance; personnel structure-11B vs 11B/H; and
systems with available data~-REDEYE and TOw. The present paper is a
report of initial results within the M60Al weapons system.

PURPOSE/CBJECTIVES

The retention testing program was designed to provide insights
into the retention curves for armor skills and to identify factors
that affect those curves. From this 1initial information,
detailed, long-range, and comprehensive stucies can be developed to
meet the objectives within the ARIS training effectiveness analysis.,
The specific objectives of this initial retention testing program are:

To provide insights into establishing retention curves for armor
skills ty determining the amount, temporal course, and distrikution of
proficiency loss for a high priority set of critical tasks for
individual armor crewmen over a period of up to three weeks after
institutional testing of military skills learned in BAT.

To provide insighte into factors which influence the retention
curves for armor skills bty examining general training and demographic
variables.

To provide insights into the feasibility and methods of running

further retention tests, throughout the Army.
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CHAPTER I11
REVIEW OF LITERATURE

Interest in skill learning and retention within the fields of
education and psychology has fluctuated over the years, with interest
having been high during the early twentieth century, then waning, and
resurging since 1940 with the application of learning theory within
industrial and military settings. This brief review of the literature
enphasizes the study of skill retention within the military context.
Clarifications and definitions of the concepts of tkill and retention
are triefly discussed, followed by a review of the general skill
retention literature and summaries of specific military studies.

DEFINITION OF SKILL

Skills are often referred to as motor skills1

or psychomotor
skills,2 emphasizing the idea that skills are behaviors which involve
the coordination of physical movements. Fitts identifies the
characteristics of skill as spatial-temporal patterning, the interplay
of receptor-effector-feedback processes, and such attributes as

timing, anticipation, and the graded res.ponse.3 The study of skill

1J. B. Cxendine, The Psychology of Motor Learning. (New
York: Appleton-Century—Crofts, 1968).

2C. E. Nokle, "The Learning of PBsychomotor Skills" in Annual
Review of Psychol (Vol 19), ed. P. R. Farnsworth, (Palo Alto, CA:
Annual Reviews, Inc., 1978), pp. 203-250.

3P. M. Fitts, "Perceptual-motor Skill Learning” in Categories

of Human Learni?g, ed. A, W. Melton (New York. Academic Press,
’ wn - 8.




learning and retention has coften been corceived of as a field distinct
fron. the study of cognition, or the accuisiticn and retenticn of
krowledge, which hLes Lleen the primary subject matter of verbel
learning and cognitive psychology. Vineterg and Taylor celineate two
important conponents ¢f a job as jcb knowledge (information akbout a
jeck) &ané job skills (abilities), and they divide <kills into the
categcries of perceptual skills, motor skille, cognitive skills, and
social skills.4 Tre Etasic distinction is between knowing what to do
versus being atle to ¢o it. Being able to do a job recuires the
perception of information, the cocrdination of motor movement, and at
least a linited amcunt of cognitive processing of stimuli and
feccback, The application of knowlecge alsc recuires the use of motor
novenents; for exanple, speech can bte thought of as a mwotor skill.
1hus, the agistincticn between skills and knowledge is not clear-cut;
for the purposes of the present paper skills are cefined as behavioreg
which erphasize physical ncvement rather than knowledge.

Motor skills have been diviced into nurerous categories, tut the
principal division of interest here is that of continuous versus
Giecrete ckills., Continuous nmctor activities are those which recuire
rcpetitive or sustained effort, such as walking or ticycle riding.
Iiscrete skills require a singular exertion or short-term effort, such
as a dart throw or a soccer kick. Again, the distinction cannot be

clecrly delineated. Some tasks are sequential or serial, reguiring a

4R$ Vineberg and E. N. Tayler, Performance in Four Army Jobs
Ly Ner ot Lifferent Aptitude (AFCT) Levels: 4, Relationships Between
Ferfcrnange Criteria. hunREC Tech Report 72-23 (Rlexandria, VA:
Iianan kescurces Fesearcl. Craanization, August, 1972).
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sequence of discrete movements which are not repetitive. Exanples are
bowling or operating a computer terminal. In the present pgaper,
skills will be categorized as continuous or diccrete with secuential
or procedural tasks falling somewhere in Letween.,

DEFINITION CF RETENTION

The primary focus here is on skill retention, but the point must
be made that this area cannot be separated frar skill learning and
transfer. 7The three topics have been studied primarily in isolation,
but the amount of initial learning affects the amount retained and
transfer studies are often very similar to retention studies.5
Leonard, Wheaton, and Cohen define retention as the maintenance of a
skill over time and/or interpolated activity, and they define transfer

6 Retention

as the maintenance of a skill over changes in contexts.
studies emphasize changes in performance over time with appartus and
other aspects of context held constant to the extent poscible, while
transfer studies emphasize changes in performance with different
apparatus or context with interpolated activities held constant and
very short time frames used. Cne could arque that this distinction is
impossible to maintain: context can never be held corpletely constant

and all transfer studies involve at least a short time interval

between contexts. The difference is one of degree; the present review

SA. S. Plaiwes and J. J. kegan, An Integrated Approach to the
Study of Learning, Ketention, and Transfer—A Key Issue in Training
Levice Research and Development. NAVIRACECEN Tech Report 1B-178.

(Orlando, FL: Naval Training Device Center, August, 1970).

6J. L. leonard, Jr., G. R, Wheaton, and F., F. Cohen, Transfer
of Training and Skill Retention. ARI Tech Report 76-A3. (Alexancria,
VB B Enmy Research Institute, October, 1976).
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exprecizes ctudies of changes in motor skill performance over time and
intervening training,

GihtRAL SKILL RETENTION LITERATURE

Naylor and Briggs have provided an extensive review of skill
retention literature in which they conclude that most retention
research has been related to verkbal rather than motor learning and
trhat most skill retention research has invclved short time intervals.7
In summerizing research on long-term skill retention as & function of
the task, they conclude that there is not adecuate evidence of an
intrinsic supericrity for retention of motor habits over verkal hakits
(it may be that retention of arkitrary response sequences ie less than
that of meaningful sequences or patterned organizations). It appears
that continuous tasks are better retained than are discrete ones,
although other authors argue that continuous tasks are coften
over-learned, involve less physical preficiency, and involve lower
skill levels.8 With recpect to conditions surrounding original
learring, retention is related positively (but negatively accelerated)
to amount of original learning; distributed practice facilitates
learning Lut not retention; whole learning may lead to tetter
retention than part learning; actual motor practice leads to better
retention than does verktal practice, which is better than ncne; and,

conditions leading to more rapid learning do not necessarily result in

7J. C. Naylor ana C., E, Briggs, Long-Term ketention of
Learned Skills: A Review of the Literature., ASC Tech Report 61-530,
(wright-Patterson AFE, CH: Aeronautical Systems Civision, Air Force
Systens Command, August, 1961).

'8Cxendine, Fsyctclogy of Motcr lLearning.
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better retention. Conditions existing during the retention period
influence retention with the function depending on the situat{onal
parameters; rehearsal facilitates skill retention, particularly;if it
involves overt activity; and rehearsal produces better results if
fidelity to the original task is maintained. Conditions surrounding
the retention test influence retention in that the measure used (first
trial recall versus savings in retraining) affects the degree of
retention (the criterion should be the one that is most important in
the operational task); retention is directly related to the degree of
replaction of the learning context durimg the test (see discussion of
retention versus transfer above); and warr-up facilitates retention.
These reviewers conclude that the major need is for studies using
fairly extended time periods between learning and recall, that no
exper imental approach has proved campletely satisfactory, that it is

critical to determine the relationship of task "organization" to
retention, anG that there is a need to study the effects of different
measures on retention.9 Similar conclusions have been echoed
throughout the skill retention literature, along with the observation
that most skills studied have been simplistic ones which did not
involve a great deal of cognitive processing or camplex procedure
following.1°

SPECIFIC MILITARY STUDIES

Military skills run the gamut from sinple continuous tasks

(marching) to complex perceptual, procedural, and cognitive tasks

9Blaiwes and Regan, An lntegrated Approach.
10

Leonard, wheaton, and Cohen, Transfer of Training.
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(trgagina the erery in & tork battle)., The most frecuent criticisns
ct stucies cf nilitary skille retertion arc that there tave not teen
encuch of themr, they rave invclved relstively stort time periods, and
they have addressec only simple tacks. Several exarples of studies of
military skill retention are sumrarized telow.

¥clonalé Fas cktainca retention data in several Lasic centat
proficiency creas: tasic rifle marksmanship, physicel cenbat
proficiency, and end-cf-cycle tests (military courtecy, military
justice, crill and ceremonies, first aid, quard duty, individual

tactical training, band-to-hané cormkat, and tayonet).11

Incependent
groups of scldiers were tested at the end of Basic Combat Training

{BC1), infantry and non-infantry groups were retested using the same
tests after fourteen to cixteen weeks in the Arry, non~-infantry groups
were retested after twenty-four to fifty-two weeks, and infantry and
non-infantry groups were retested on tasic rifle marksmanship after
nirety-six weeks. There were approxinately sixty perscnnel in each
group tested. KResults showed significent perfcrmance decrements over
time for all areas except physical corkat proficiency. &t the end of
£CT, 95.5 percent of scldiers tested cualified on tacsic rifle
nerksranchip, and on the first retest (after fourteen to sixteen weeke
in the Army) 92 percent of infantry personnel and 85 percent of
rcn-infantry perscnnel cualified. After twenty-four to fifty-two
weeks, only 53 percent of non-infartry personnel qualified, and after

rirety-cix weeks 75 percent of intantry personnel qualifigd. At the

+

llR. D. »Nclornala, Fetenticn cf Military Skills Accuirec in
Pacic Ctrkat Treining. EumRRC Tech Report 67-13. (MNlexancria, VA:
bur.n hesources Research Crgenization, Lecember, 1967).
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ena of ECT, 99.9 percent gualified on the end-of-cycle tests, tut
after twenty-four to fifty-two weeke in the Army only 45 perc’ent of
non-infantr.y personnel were aktle to cualify on these tests. b';c[ona]d
argues that the perfermance decrements were small, since most
personnel who failed to qualify on retention testing were barely under
the criterion. However, if one acceptse the criterion as wvalid,
significant performance decrements were shown over one year.

Grimsley trained sixty Advanceé Individual Training (AIT) traineec
to operate the contrcl panel of the like-Hercules guided missiles

12 while trainer

system under three levels of trainer fidelity.
fidelity had no effect on learning or retention, mean performance
scores dropped from 91.4 tc 74.6 with retesting after four weeks,
Time to retrain after six weeks e&veraged 19.7 minutes, comrpared tc
115.1 minutes for originel training. So there was a significant
performance decrement over a relatively cshcrt time interval, but
consideratle savings in retraining were demonstrated. It should be
ncteG that the task studied here was not & bacsic combat skill, tut
rather a procedural task in which discrete, principally "all-or-none"
responses were made to specific values cf cues in & continuous series
of stimuli (tasks were done in & secguential order). Grimeley

replicated the results oktained in the fprevious study in & further

study comparing the performance of low-aptitude (Category IV) trainees

120. L. Crimsley, Accuicition, Retention, and Retraining:
Effects of Bigh and Low Ficdelity in 1raining Cevices, BurRRC 1Tecth
keport 69-1. T(Alexancria, VA: Lunan Resources Researcth Crganizaticr,
February, 1969).
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witr, Vigh-aptitude trainees.13 Categery IV trainees took longer to
racter the tsck but demonstrated retention levels almost as hrigh as
b1k aptitude trainees.

Vineterg obtaired retention data on the kasic combat skills of
arill and ceremony, first aid, individual tactical training, guard
auty, M16 rifle, chemical, biclogical, and radioactivity training,
ard Mo machinegun.l4 Two hundred soldiers were tested upon
completion of BCT and retested six weeks later by the same test teanm.
Fesults showed that the probability of passing the overall test was
.81 at the end of BCI, was .63 six weeks later, and was .55 for
pacsing both., Lepending on the measure used, the average decrease was
18 to 26 percent. Individual tasks showed decrements from 5 to 44
tcreent, and Category I1 perscnnel were superior to Categories 111 and
IV, who performec alike.

Leonard, wheaton, and Cohen examined transfer and retention
performance cver periods of six and seventeen weeks for hand grenade
cuktacks of celecting, maintaining, arming, throwing positions, and
jdertifying conponents.15 Cne hundred fifty enlisted personnel showed
1. significant retenticn loss in hanas-on performence, but performance

or written suttests was lcwer upon retest than upon initial testing,

135. L. Grimsley, Acguistjon, Retention, and Retraining:
Training Category IV Perscnnel with Low Fidelity Devices. HurRRC Tech
Repcrt 69-12. (hlexandria, VA: huran Resources Research
(rgarization, June, 1969).

14Vineberg and Taylor, Ferformance in Four Army Jokts,

‘

. 15Leonard, wheaton, and Cohen, Transfer of Training.
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with an indication that the longer the retest interval was, the
greater the decrease became. The authors point out that the “tacks
studied did not require a great deal of cognitive process"ing or
conplex procedure following, and that relatively short time periods
were employed.

Germas trained operators of a tactical data system using lectures

ana corputer-assisted instruction.1®

The mean error rate for eighteen
trainees immediately after training was 6.6 (cn a performance-kased
pencil and paper test), and the mean error rate on a retest one month
later was 11.9. 1This study provides an indication of rapid retention
loss on a complex procedural task, although restlts on a performance
test would have been more relevant to skill retention then would
results on a pencil and paper test.

Another retention research area in a military context is studies
of flying skills. Wwright found that visual flyina rules (VFR) ckills
renained acceptatle for up to three years without any flying, but that
instrument flying rules (IFR) skills became less than acceptatle after
one year for nearly one-half the Army aviators surveyed, even if
mirinum flight practice was obtained.17 The lcss rate was greatest
soon after training and experience, and decreased to near zero after

one year. Roscoe concludes that perceptual-motor skills (landing a

16.). E. Germas, "Enbedded 1raining: Utilization of 7Tactical
Conputers to 1Train Computer Cperators," UnpuLlished memorandum, LS
Arry kesearch Institute, Alexandria, VRA; November, 1976.

175. H. Wright, Retention of Flying Skills and Refresher
iraining Reouirenents: Effects of hNonflyinc anc Proficiency Flying.
HunRRC Tech Report 73-32. (Alexancdria, VA: human Resources Research
Crganization, LCecenber, 1973).
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plane) are not cuickly fcrgottern, but that procedural skills (starting
a plane) are forgotten nore rapidly.l8 Proptet reviews the flight
retention literature and concludes that basic flight skille can be
retained fairly well for extended periode of non-flying, Lkut some
decrement of concern coes occur, particularly for instrument and

<
19 Little ic known atout the retenticn and

procedurel skills.
retrairing of higher level pilot skills within tactical units.
Baldwin, Clitcrn, and Foskett looked at the area of visusl aircraft
recognition skills and found a 14 percent decrease in accuracy over a
period of ten weeks.zo
SWMMARY

Studies of rmilitary skill reterntion have shown significant
retertion loss over relatively short periods of time. Although the
data are limited, it appeare that retention lcss in more severe for
corplex procedural taeks than for tasic military ¢kills. Frotlers 1o
¢rawing final conclusions in this area are summarized below,

A conmon conclucion that can be drawn frar bcth the general end

Tilitary skill retention literature is that research has concentrated

laS. N. Roscce, "Incremental Transfer and Cost-Effectiveness
of Flight Traininc Simulatcrs™ in Froceecings cf NTEC/Industry
Conference (7th). (Crlandc, FL: haval Training Eguipment Center,
Noverber. 1976), pp 3-9.

19“. w. Frophet, Long-Term Petenticn of Flying Skills: A
Review of the Litersture. HEumkRC Tech Report 76-35. (Rlexandria, VA:
hurman Recourcee Research Crganization, October, 1976).

20g, ©, Ealowin, R. E. Clitorn, and R. J. Foskett, The
Accuisition and Retention of Visual Aircraft Recognition Skills.  AFI
Tech Fegort 76-A4.  (Rlexandria, VA: (S Army Research Institute,
hovemker, 1976).

*
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ori sinple, non-procedurcl, primarily discrete skills. Pract}cally
nothing is known atout the retention of complex tactical =kille veed
;
in the military, such as engaging the enemy in tank warfare. Another
general cenclusion is that most studies have employed relatively short
tire intervals and have looked only at end-peints or ar a few points
on the retention curve. Further analysic of skill retention curves
over long periods of time is needed. Such an analysis is important
for determining that optimal distribution of retraining over time for
various types of tasks. Wwith adequate retention data, a program could
be designed to retest personnel at times when they are likely to have
experienced retention loss and to provide retraining tc those who fail
to neet the criterion. A third area of concern relates to retention
measures end the conGitions under which retention is tested. First
trial recall ard retraining savings measures heve both been used in
the retention research summarized, and they ¢o not necessarily lead to
the same results and conclusions. Much of the militaery retention data
ie in terms of pass-fail measures, which m&y not Le adeguate tc
providée frecice retention curves, Also, the gathering of skill
retention data by use of pencil and paper tests nay not be as adequate
zs the hands-on tests. 2 final point here itc that test and retect
conditions need tc be carefully corcrolled, in order to distinguish
perfornance decrements related to transfer from those related to
retenticn Joss,

RELEVANCE CF PRESENT KRESEARCH

Numerous criticisme of previcus studies cof military skill
retention have appeared in the literature review, The research

vescritec in this Epaper wes not decigred to answer all thece
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criticiens, kit rather was designed as & pilot study to initiate
further rcsearch in the right direction. The review of the literature
ircicctes that retention of kasic military skills has not been
studied extensively ané that retention of specific armor skills has
not teen systematically studied at all. The present paper brovides
initial data on armor skill retention; some of these skills are
cempaerable to Lasic military €kills studied previously, and scme are
mcre conplex procedural ones. In order to answer some of the
criticisms and meet some of the okbjectives brought out in the review,
it is necessary to refine retention test procedures and to standardize
test conditions. The present study is of relevance here in providing
& look at the usefulness of hards-on institutional tests as retention
tests, in providing & consideration of the adeguacy of pass-fail
rneasures for retention testing, amd in providing a pilot study of
retenticn testirg procedures and analysis. The present paper will
serve as a model for the future, relatively lcng-term retention

testing in the armor comrunity.

20




CHAPTEKR IV

TEST METHCDOLCCY/TEST LESIGN

PERFCRMANCE TESTING AND EVALUATION

The objective of performance testing and evaluation is to insure .
that each soldierlattains the specified levels of performence in
prescribed subject areas and possesses the discipline, skills, and
£pirit required to progress to the next phase of training.

Performance testing and subjective appraisal are integral parts of
the overall progran. The trainee is not tested on all of the skills
he has learned. The performance tests administered in Basic Arror
Training (EAT) measure certain designated critical basic ckills., 7The
subjective appraisal, conducted primarily by the drill sergeant,
examines the trainee's state of discipline and spirit and prcvides a
GC/NC GC assessment of his overall performance during BAT and
determines the trainee's potential for continued service. Specific
testing methods are criterion-referenced and selected based on the
subject matter, the training objectives, and the likely enviromment in
which the trainee will apply his ekills. All tests recuire 100
percent completion of tasks based on a GC/NC GC criterion,

Under the five-phased concept of BAT, testing is conducted at the
end of selected blocks of instruction (Figure 1), The incremental
Fhase 1 test, is administered by company cadre. The mid-cycle and
end-of-cycle Tanker Skills C(Cualification Test (TSQT) performance
tests, administered by EBrigade Test and Evaluation Group, are EAT

skill tests which recuire demoncstration of important ekills in a
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realistic setting. Feedback from test results was made availakle to

the trainee so he knew his strengths and weaknesses as conpared to thre
specific standards of ERT. 'I
LIMITATIONE

In the proposed retention testing study certain factors limit the
results from the outset. These limitations, which were taken into
consideration when the desired results were outlined, can be grouped
into the categories of time, funding, and resources.

The available data sources for this proposed retention study were
reviewed within First Training Prigade. It was found that records
woulG be inadecuate for anyone graduating prior to 16 December 1977.
The Basic Armor ‘lraining (BAT) course was redesigned and changed
drastically for all classec beginning in January 1978, resulting in a
new fourteen week course that did not reach the first end of cycle
until April 1976, Because cf the July 1978 susperse for this report,
the evaluation will be limited to approximately a four-month period,
from 16 December 1977 to 17 March 1978, and the number of personnel
available to be evaluated will also be limited. This number of
personnel, when coupled with other factors discussed later, limits the
results that can justifiably be expected to provide insights.

A small-scale investigation conducted within the First Training
Erigade indicated that the educational level and previous employment
status cf trainees entering the EAT program may differ fror one
training cycle to another. The time frame fram LCecenber to March in
any year may tend to include a higher proportion of non-high school
graduates, although not the case for this sample, and the unemployed

or unengloyatles than other tine frames. The full inplications of
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tlece factcis must te ccneidered wher generalizing from the resulte
ckteinec.

It was deemed cost effective to limit data accuisition instruments
tc the evaluation instrumentc that were already set up and being usec
in the First Training Erigade., These evaluation instruments test many
taske that the Comanding Ceneral has identified es critical and
provide "GL/NC CC" mweasures which indicate whether or not a trainee
neets the estaktlished standard. Exact level of individual proficiency
is not recorded. Eecause of the time involved in developing a new
test and the problems that would be encountered in getting evaluators,
eguipment, and trainees together to take the test, the existing
instrumenis would be used.

The retention testing will limit the results that can be expected.
Cnly forty-three armor skills will be tracked, and these tasks will be
tracked for a four-month period of the BAT proaram, from 16 December
1677 until 17 March 1978. COnly limited insights into the decay curves
and factors effecting the curves can be obtained. The test program is
intended to provide a basis for future studies and to point out areas
cf special interest and pitfalls to be avoided.

SBJIECTS

The sample for this study consisted of male, entry level, IS Army
personnel who completed basic armor training during the period 16
Lecenker 1977 through 17 March 1978 at the First Training Erigade,
Fort Knox, Kentucky. A total of 436 personnel were tested and later
retested, 286 on the mid-cycle test and 150 on the end-of-cycle test.

‘
P cetailed breakdown of sarple sizes by test stations and test-retest

intervals is provided in Chapter V and in Appendix 2, 7Takle A-3. The
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epproxinate distribution of examinees across mentzl categoriec was
Category 1-3,1%, 1II1-13.4%, III-75.1%, and IV-§.3%. Apprcximately
two-thiras of the sample were high school graduates. ' These
demograrhic characteristics are generally typical of those for
personnel entering the Army during the winter months (see discussicn
on limitations above). A more detailed discussion of demographics of
the sarple is contained in Chapter V,

TEST INSTRUWMENTS/APPARATUS

The instruments used to test and retest the examinees were the
mid-cycle test ard the end-of-cycle Tanker Skills Cuslification Test
(TSLT)

At the time of this study, these were the standarc instruments
used by the First fTraining Brigade to measure the progress of
trainee:. These were criterion-referenced instruments which for the
rost part provided performance-oriented testing. The particular
skills tested were ones judgec as critical armor crewman skills Ly
First ‘Training Brigade and csenior Army personnel. The performrance
test items were selected as representative samples of critical basic
armor crewman skill level one performance reguirements. Stations on
the mid-cycle test were: basic driving, maintenance, first aid,
communicaticns, general subjects, caliber .45 and M3Al sulbrachinegun,
and tacticsl driving., Stations on the 1SCT were: loader's dutiesg,
breechblock, M219 machinegun, M85 machinegun, tank gunnery, general
sukbjects, communications, maintenance, and advanced driving., A
Getailed listing of specific test performance measures within each of
these stations can be found in Ppencix 2, Takles B-1 and A-Z.

Cetailed descriptions of performance neasures, test stendards,

<5
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conditicns, and &ssociated appartus are included in the lesson plans
in Appencix E. For the purpose of this study, the term performance
mecsure couates tc a specific task identified as an item/sutject area
on which the trainee is to be evaluated.

Examination of f%aktles A-1 and A-2 indicates that there were 43
performance neasurecs recorded con the mid-cycle test and 52 on the
1SCT. ‘The number of performance measures was not ecually divided
across stations; e.g., there were 16 measures on the mid-cycle tasic
driving station end 3 measures on the mid-cycle maintenance station.
Statiors were also not comgletely conparable in terms of test
conditions, some measures were obtained by a slide test or other
Classroom exercises, some were obtained on training devices, and some
were obtained on actual tanks. Scoring on both tests was in terms of
CC/NC GO categories: if an examinee perforned all critical sub-tasks
on a performance measure properly, he received a OC (pass); if he
performed any suk~task improperly, he received a NC GC (fail) for that
per formance measure, The number of sub-tasks within performance
measures was not constant on these tests, some measures involving two
sub~tasks which hed to be performed properly, and some involving seven
or nore. These test design factors impact on comparakility of test
results across stations and performance measures, and will ke
discussed further in the next chapter. The purpose of the present
study was to examine overall failure rates within the existing testing
system, and not to redesign the testing system for statistical

purposes,

4
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TEST FROCECURES

& test-retest nethocdology was adepted ir tlhe study to avcic the
celective biases associcted with crcpout end turnover in thefserple.
Fow this hés accorplishe€ ic kriefly descriktec below.

Curing this study ranconly celected trainees were retecteé on the
rid-cycle test and the 1SCT. The sanples were drewn from the Firet
Training Ericace withcut replacement; i.e., orce an individual had
Leen selected and retested on one of the tects he was not retcstec
again on that test, Ey-name lists of those chosen for retesting were
sent to the unit on the cay of retesting.

The retention of atility tc perfornm the tested tacks was reacsurec
after time periods of seven, fourteen, and twenty-cne days from the
date of original testing. The mid-cycle test adminstere¢ during the
seventh week of training was re-adninistered during the eighth, ninth,
ang tenth weeks. ‘rainees centinued in the training cycle curing thte
test-retest intervel, so both intervening and remecial training were
occurring during this interval. The TSCT adminstered in tre eleventh
week was re-adminstered only in the twelfth week, since one week was
the maximum time period fer which trainees were availakble after this
test. The retest (one-, twe-, and three-week) groups were in General
selected from different treaining companies; thus slight inter-company
training differences were not controlled (counterbalenced) and nay
have affected the results. '

Standardization of test conditiore is critical tc the success of a
retention study. Althouch sonewhat differert teans of evaluators
cenducteG the testing end retestinc, possitle standardization protlens

were minimized Lty providine the test teanes with treininc ane

~ny
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stercardization on the test procedures. Training procecdures insured
that evaluators had experiernce in following test procedures prior to
testing, and the ineec for accurate, consistent, standardized scoring
wee tighly enphasized. Identical test ccrditions, standards, and
apparatus were used for the initial tests and retests. Scoring
Lrccedures were also icentical for tests and retests; GO/NC GC results

were recorded bty evaluators on standard score sheets.
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CEEFIER V

TEST RESLLTS/DATA BNALYSIS
INTRCDUCTION

In this and the following chapter learning and retention results
are presented and briefly discussed for the overall test sanple arc
for demographic subgroups. General test results are discussea first,
and data summaries are then presented by test (mid-cycle or TSCT),
test station, and individual perforrance measures.

Institutional learning results are presented in terms of the GC/NC
GC meacures ottained. 1f an examinee received a GC c¢n a perfornance
reasure the first time he was formelly tested on it in the
institution, this indicates that he had learned the task and was atle
to perform it properly. If he received a NC GC on initial testing,
thie incicates that he had not learned the task and further training
was reeded, Initial GC/NC GC results for perfornance mezsures ere
Fresented in terms of the percentages of examinees who passed or
failed the task on initial testing. Lezrning recsults for test
stations and total tests were obtained Lty averaging acrose exarinees
the percentages of performance measures pasced. For exarmple, if one
man passed 90 percent of his performance neasures and snother man
passed 80 percent, average total test performance for these men was &5
percent GO.

Retention results are presented in terms of dependent measures for
exarinees who were tected and later retested. The primary index of
retention is lakelled G-G; this indicates thazt ar examinee received a
&C when iritially tested on & performance necsure ané clso recciveC &
C wher later retested, 1.e., he learne the 5tk anC renenkerec tow

29




to cc it. 1he primery incex cf retention lese i lekelled C-N; “tic
indicotes thet an exarminee received an initial CC on a teck Lbut
reccived a N OC whern retested, i.e., he hac lecrned tre tesk bt
fcrcot how teo co it. 1Thece inCices were averaged acrcss exanirees to
cktain staticn and total test percentages as Gescriked atove.

Retraininu recsults arec alsc kriefly discusesed in this and the
follewine chapter as an index of the effecte of remediel training. If
an exaninee initially received a NC CC on as tesk and receivea a CC
when retention tested (N-G), it is assumed that remedial trainino was
given ena proved effective in tcaecking bir the task. If a ran
receivec an initial NC GC ané a NC OC during retention testing (N-N),
he rever learned the task (or, he learned it after initial testing and
cuickly forgot it before retesting). These retraining irdices are
surmarized for total tests as cescriked sbove.

The demogrephic analysis was limited since demographic datz were
not aveilatle for the total test sample. Ceneral data summaries for
the important dernographic variatles of nental category and ecducational
level are presented in this chapter, These provide an initial
indication cf the effects of demographic variakles upon institutional
learning and retention.

It should ke pointed out that the type of date obtained limited
the eanalysis and conclusions that could be acconplished. GC/NO GO
reasurement provides only an ordinal nmeasurement of learning or
retention; it doecs not allow distinction between a man who tarely met
trhe stancards and a nern who exceeded the standards. A man mey have

4

reccived a GG on a task, incicating that he learned and retained it.

Lowever, or the first test he nay have perforred the task in two
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rinutes end cn retest in four ninvtes (still under tle storcerc).
L/NC GC nessires co not detect thic type of skill re-ention lofs.

The reacer shculé &lsc ke cautioned that trere are prekleme ir
conparing learning and retention resvlts across perf{ornence measures
cdiffering in the number of critical suktaske. Cne neasure mey involve
seven suktasks which rust be performed correctly to receive an overall
GC, while another mey involve orly two. If the former neacure appears
to be mcre difficult, this may ke Lbecsuse it irvolves nore suktasks,
not because the subtasks themselves are inherently nore coanitively
difficult. Examples cf this pcint are discucced in following
paragraphe. Results in this paper asre in terms of pass anc fail rates
within the existing testing system; subtask enalysis anc test cesign
factors are touched upon for consideration in future retention
research.,

CENERAL TEET RESULIS

Cue to the volume of the overall dasta, the general test results
for the total population are presented in Appencix A. 'Table A-1 shows
retention test results for the mid-cycle test, Table RA-2 shows
retention test results for the end-of-cycle (TSCT) test, and Teble A-3
sunnarizes test sample sizes for each test. 211 results are presented
in percentages due to the differing sample sizes involvec. All test
data are categorized in terme of the dependent data measures described
above (C-G, G-N, N-C an¢ N-N).

In 1lable A-l mid~cycle retention test results are presentec Ly
week of retesting (1, 2, or 3) and performance category for each
performance meacsure in the test, for each staticr in the test, and for

the total test. Cne can thus use this takle *o iesclate retention (G-G
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vercus G-N) cr retrairing (NG vercsus N-N) resulte for any part of the
seet Lver three retesting periocs. Ferfornance results ¢n the initial
coriniztration (an indicator of irnitial learnirng level) can ke
cktalrec for ony test croup by summing the apprcpriate column entries.
Fur exarplé. for the one-week retest group, initial test perforrarce
cr the totel test wes 96.9 (91.5 + 5.4) percent GC and 3.1 (2.7 + .4)
percent NC ., FRelevant summaries of the data in thic takle are
rrecentec in the following paragraphs of this section.

In Takle A-2Z 1T15(1 test results are presented for the only retest
Fericd Lsea (cne week) &end by perforrance category for each
perfornance measure, for each staticn, and for the tctal test.
ketention, retreirning, and irjtial learning measures cen be isolated
in this takle in the sane way as in 1Tskle A-l. Relevant data
sunaries ané corparisorns with mid-cycle results are presented below.

Canple sizes for each retest group by test and station are
precsente€ in Takle 2-3, The mid-cycle test cample sizes were 111
trainees for mcst staticns for the one-week group, 69 for each staticn
for the two-week group, and 106 for each station for the three-week
aroup. The TSCT sample sizes were 156 trainees for eight stations and
57 for the other ore. 1These canple sizes are considered sufficient

for providing at least preliminary retention trends.




CHAPTEK VI
' DISCLESION

INITIAL LEARNING BY STATICN

bore specific discussion of data analysie is fpresented in this
chapter, datz tables referenced appear in 2ppendix C. Eefore
analyzing retention data, it is necessary to examine initiel learning
levels, since these levels may affect retention.

CC/NC G0 performence on the initial test administration is
sumarized by station in Table 1 for the mid-cycle test and in Tekle 2
for the TSC1. These percentage measures provide an indication of the
amount of learning in the institution before initial testing. The
most strikimg result is the high degree of learning indicsted; or the
averzge 96,7 percent of mid-cycle performance results and 96.1 percer:
of TSQT performance results were GC. Previcus First Training Lr.cos
experience indicates that thece GC rates are not etyp:d .
performence results on these tests. Ttese resulte ey, '+ @

possible conclusions: (1) learning in the irct:iti'; ©

extremely bhigk level; (2) the tests were cacy s
measure of learning; or () teegt aam:ic it ¢ o .
centrolled and GC's were literally oioe- S

the Eresent project tc ceteimira
the praltary rescit ¢t overe
the rneaterer, wtio
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3-weeks) croups. For the group later reteste¢ after cne week, initial
performance overall was Y6.9 percent GC; fcr the two-weck croup it was
65,6 percent CC; and for the three-week croup it wes €7.4 percent CC.
lhese figures zgree cleosely encugh tc reke safe the eassunption thet
the three retest groups were approximetely eouivalent on initial
learning measures for the totzl test (although the two-week group had
learned slightly less). Institutional learninc on TECT tasks was also
in close agreement with trese ficures (%b.1 percent).

Exarining the data in 7Takles 1 anG 2 by station indicates that
comrunicatione tacks were the least well learned befcre the mid-cycle
test; 76.9 percent of results (averzged across weeks) were GC on thic
station while all cther stetions showed areater than 94 percent CC's.
Cn the remaining mid-cycle stations, caliber .45 pistol and
submachinegun and first aié showed the lowest learning levels and
tactical training and basic driving showed the highest. Cn TSC1
stations, M219 machinegun showed the lowest level of initial learning
(13.1 percent NC &) while lozder's duties showed the highest (only
1.9 percent NC CC). Ereectblock, comrunications, and M85 machinegun
stations also showed intial NC GC rates greater than 5 percent.
Cverall, it appears that tasks least well treained in the institution
(tut still well trained, in terms of the performance measures
ottained) include ccmnunications, mactinegun, Lreechblock, small
weapons, and first aid. These are primarily procedural tasks,
recuiring the performance of several steps in proper sequence. These
taske nay‘be more difficult to learn because of the nurker of-subtasks
invclved Er Leczuse secuential €kills ere interently more difficult

-

(as indicezted in the literatire review).
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INITIAL LEARNING BY PERFCRMANCE MEASURES

In the preceding section initizl learning levels were examined for
individual test stations. A more precise summary of learning by
indivicucl tasks or perfornance measures is presented in Tatles 3 and
4. Exarination of the performance measures listed in Appendix A
irdicates that tasks within stations seem to "go together™ to various

degrees, e.g., first aid tasks ceem more related to each other than

‘general gukjects tesks 6o, Thueg, a mere precise analysis of specific

learning difficulties is obtained by looking at individual performance
measures. Measures which show an initial NC QC.rate of 5 percent or
more are listed in Takles 3 anc 4 as poscikle areas of learning
difficulty.

Takle 3 shows thet mid-cycle tasks learned least well by far in
the institution are related to communicaetions, a finding in agreement
with the station results above, Cther incividual tasks with & NC QC
rate of 5 percent or higher primarily involve first aid or small
weapons operations. These results indicate a need for increaced
emphasis on training in these tasks in the institution.

Table 4 shows that 1SCT tasks learned least well in the
institution are primarily relzted to CCAX machinegun, communcations,
and breechtlock; these tasks occur in stations on which performance
was relatively low (see preceding section). 2nother task not isolated
in the station analysis which shows relatively low performance is
threat vehicle recognition. Again, thece recults indicate a need for
nodifying empghasis in training (e.g., @ 20 percent NO GC rate on
handling CCAX stoppage indicates a potentially serious probler).

Again, the results indicste learning Gifficulty primerily with
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crocedural or sccuential tasks., The primary exception is threat
vehicle recogniticn, which is a relatively cognitive task, involving
recogrition menory rather than motor skills.

CVERALL RETENTICN LATA

Retention data are displayed in terms of the dependent measures
discussed in the section above. The primary index of retention is
lakelled C-G; this indicates that an examinee received an initial GO
on the performance measures (i.e., he had learned it) and also
received a CC during retest (i.e., he remembereé how to do it). The
prirary index of retention loss is labellgd G-N, indicating that an
exaninee received an initial OC but received a NC (I). during retest
(i.e., he forgot how to do it)..

In Figure 2 the G-G and G-N rates are plotted across weeks tested
for the overall mid-cycle test. For each retest group (1-, 2-, and
5-weeks) , the cverall (total test) percentages of tacks falling into
G-G and G-N performance categories are shown. The first oktvious
result is that retention performance is high for three weeks in the
institution, If a soldier initially learned a task (received a GC on
it), the probetility was high that he remenbered how to performr the
task over a three week period; only about 5 percent of performance
reasures fell into the G-N category, indicating retention loss.

Any model prediciing retention loss over time would vredict that
the G-G line in Figure 2 would show a consistent downward trend over
weeks, end that the G-N line would show a consistent upward trend.
Visual exa!j;ination of Figure 2 indicates that this was not the case
here; the two-week retest group shows a slight cecrement in

perfoernance, but the three-week group performed at a level ecual to
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Figure 2. Mid-cycle Retention Test Overall Performance

Percentages for 3 weeks of Testing.
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the one-week group. B parametric (chi~scuare) statistical analysis of
the data trend is not possitle here because of interdependencies in
the data, but a non-parametric Friedman analysis of ranks was
performed and yielded e highly significant result (chi-scuare = 16,30,
degrees of freecom = 2).1 This results indicates that the two-week
retest group consistently performed more poorly across tasks in the
test. However, this finding has little practical cignificance, since
the overall perfornance difference was consistent but not large (the
two-week results showed a 7.0 percent G-N rate, whereas the one-and
three-weck results shcwed 5.4 percent and 5.0 percent G-N rates,
respectively) . Also, the two-week performance decrement does not
indicate a retenticn loss trend, since there was no decrement after
three weeks. These three retest groups primarily consisted of
different training companies, so the two-week decrement is thus more
appropriately attributed to training or retest ccnditions differences,
rather than to retention loss. ‘There was an indication in the
learning results that the two-week group learned slightly less during
training.

TECT retention results were not graphed, since there was only one
retest time period (cne week). For those trainees tested on the TS(CI
and later retested after one week, 93.0 percent of performance
measures fell in the G-G category ané 3.1 percent fell in the G-N
category. Figh retention similar to that found on the mid-cycle test
was thus demonstrated here. Findings with both tests indicate that,

at a general level, retention in terms of pass-fail measures is
4

lw. L. Haeys, Sttatistics. (New York: Helt, Rinehart, and
hinston, 1963), pp. 640-641l.
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naintained at a high level in the trazining institution environment,
with no consistent retention lose shown over a period of three weeks.

RETENTICN BY STATICN g

In the previous section it was indicated that retention
performance was high on the overall tests examined. In this paragraph
retention results are reviewed Ly test station to see if any
particular types of tasks produce more retention difficulties than
others do.

In Table 5 the retention results for the mid-cycle test are broken
down Ly test station. Stations which show the greatest retention loss
(in terms of G-N percentages across retest groups) are first aid and
conmmunications, (Inter-groups differences are apparent and can
probakly be attributed to different training emphesis or differina
retest conditions; e.g., the two-week group retained communications
skills well, while the other two groups did not). Cther stations show
potentially important retention losses for garticuler groupe; e.g.,
the small weapcns station shows retention loss greater than 6 percent
for two groups.

In 1atle 6 the retention results for the TSCT are troken dewn Lty
test station. Specific stations showing the greatest retention loss
here are those having to 6o with machinegun tasks. Comntunications
tasks on this test 60 not thow a retention loss as severe as that
éaronstrated on the mid-cycle test.

In genersl, types of tasks whick were difficult to learn also
appear to be the ones which were difficult to retain. For mid-cycle
stations, communications, sméll weapone, and first aid tecks were the

most Gifficult to learn (received the lowest percentages cf GC's) and
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retcrtion cata indicate that, once learned, these tasks were the most
citficult tc retain., For TSCT stations, machinegun tasks were the
ncst difficult to learn and were also the most difficult to retain.
T€CT conmunications and treechklock results provide exceptions to this
gereral finding; they were relatively difficult to learn, but showed
no gparticular retention fprotlems. Types of tasks which are both
gifficult tc learn and to retain indicate areas in which increased
training emphasis or perhaps over-training, is needed in the
institution., ‘1Types of tasks which are difficult to retein for three
wecks in the institution also are candidate areas for training in the
field retker than in the institution., Again, the types of tasks
showing learning and retentiqn difficulties appear to be procedural
ones, reauiring the performance of several steps in precise order.

FLTENTICN EY PERFCRMANCE MEASURES

As arqued above, a more precise analysis of cpecific retention
prckblems can be oktained ky looking at results on individual
perforrance measures., A criterion similar to that used there is used
here; measures which show a retention loss rate of S percent or more
are addressed,

In Tatle 7 ric-cycle performance measures showing over 5 percent
average retention loss are listed, Again, there is considerable
tetween-grcup variability in the data, and tasks which show a
censistently large retention loss are emphasized. Many of the
between-group differences were found to be significantly different on
statistical tests (chi-sguares), but none of the meas:ures showed
cifferences" in the order that would be predicted by a retention model

(ore-week retention bkest, two-week next best, and threc-week worst):
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thus there are retention differences on specific tasks, but the
expected consistent trend was perhaps obliterated by mxcont:rolled
within-group factors (training and testing differences). 'I’he most
generally forgotten task was control of bleeding, with over
one-quarter of trainees having learned and then forgotten this
operation (almost one-half the three-week group forgot how to perform
this task). A related first aid task (treat for shock) also showed
large retgntion loss. Other consistently forgotten tasks were assume
the prone, NBC markers, stopping tank engine, and cal .45 operations.
Table 7 shows other specific tasks which were not well retained by at
least two of the retest groups.

In Table 8 TSQT performance measures showing over 5 percent
retention loss are listed. The most generally forgotten task was
threat vehicle recognition, followed by communication and machinegun
tasks. The threat vehicle recognition results provide a good example
of the problem of comparing performance measures involving different
numbers of subtasks. All other results on the TSQT tank gunnery
station represent responses to one slide on a slide test; the vehicle
recognition result is based on six slides. Thus threat vehicle
recognition may appear to be more difficult than other slide test
items because of the way the test was designed and the way the data
was tabulated. Performance on any individual vehicle recognition slide
may bhave been as high as performance on the other slides, but
performance was lower on six slides grouped together, with correct
responses required for all six, Learning and retention results for

threat vehicle recognition remain unresolved; care must be exercised
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in future retention research to define performance measures
equivalently.

While overall retention was found to be high in the institution,
specific tasks showed large retention loss over a period of one to
three weeks. Analysis by station and by specific performance measure
indicated generally the same results; tasks which were most rapidly
forgotten were procedural and cognitive ones involving first aid,
communications, machineguns, and perhaps threat vehicle recognition.
These findings indicate potentially serious problems in particular
situations, e.g., if a tank crew member is bleeding or if multiple
friendly and hostile targets aE)pear during a battle. These problems
can be solved by two methods: overtraining in the institution or
consistent training in the field rather than in the institution.
RETRAINING

Thus far the analys{s has concentrated on retention data, e.q.,
retest performance given an initial GO. Another segment of the data
relates to retraining effects; i.e., later performance after an
initial NO @0. Such data in the present study are limited, since few
NO Q's were received on the initial tests (see Tables 1 and 2). The
total test N~G and N-N data in Tables A-1 and A-2 indicate that the
vast majority of trainees who had not learned how to perform a task
before the initial test had learned to do so by the time of retesting.
This is most likely due to remedial training which was given for
tasks on which an initial NO Q0 was received. While First Training
Brigade does not have a systematic remedial traininé program,
retrainirig is provided at unit level. Mid-cycle retest groups may

also have received beneficial related training before the retest, due
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to the fact that they were continuing in the training cycle during the
test-retest interval. Specific tasks (e.g., communications an:i COAX)
which were not well learned originally show considerable peszormance
improvement following remedial training. This indicates that remedial
training given by the unit is generally successful. It also indicates
that additional training or over-training might improve retention
performance on tasks for which retention is relatively poor. Further
study in which retraining is recorded and more tightly controlled is
needed before the relationship of retraining to learning and retention

can be more precisely specified,
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CEMOCRAEEIC ANALYSIS

~he derographic enalysis.was limited since cemographic data were
availatle on only approximately half of the teet sample. The kulk of
exarinees for whom demographics were not available were reservists and
naticnal gquardswmen; the data reported in this séction are based upon
Regular Army (RA) trainees.

The democrephic results are presented in terme of overall test
results Lroken dowrn by two primary variatles: mental category and
eductional level. NMental categories are determined Ly performance on
written entrance examinations, with Category 1 representing the
Lighest perfermance category and Category 4 representing the lowest.
Educational level has been divided into two categories, high school
graduates and non-high school araduates, since very few of the
exaninees had received education beyond the high school level.

Cversll training and retention performance by mental categories is
presented in Tatles 9 and 10. Mental Category 1 and 2 results have
Leen combined since there were few Category 1 examinees. Takle 9
shows that lower category personnel learned slightly less than
Category 1 and 2 personnel; i.e., the initial NC & rate increased
slightly for lower categories. Takle 10 shows that lower category
personnel also retained slightly less; i.e., the G-N rate increased
celightly for lower category peresonnel. ‘The overall NC GC and G-N
rates (total columns) for the demooraphic sub-sample are close to
those for the total sample (comparing with tables 1, 2, 5 and 6),
indicatir:g that these results are similar to those that would have
been obtained from the total sanple, if the data were availatle. 1kre

Gats ottained here indicate that lower category personnel neither
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learn nor retain as well as higher category personnel. This is nct in
carplete agretment with previous findings; Criméley found that aower
category personnel took longer to learn a task but retained tﬂe task
as well as higher category personnel.2 1he cata here are general and
preliminary and indicate a trend which should be further analyzed in
future retention research. Simple non-parametric tests, the
Mann-vhitney U and the Kruskal—Wallace.K, were conducted and trends
noted were not statistically significant.3

Cverall learning and retention performance by educational level is
presented in Taktles 11 and 12. Table 11 shows that non~high school
graduates learned slightly less than high schocl graduates (they haG a
slightly higher initial NC GO.rate), but Tabtle 12 shows no consistent
trend in retention results. It mey be that high school graduates
learn slightly more easily because of their previous successful
experience in a learning envirorment (high school), but that high
schocl graduation is not related to retention of tasks, once they are
learned. MAgain, these are preliminary data and the indicated trends
need to be more precisely examined in future retention research. The
same non-parametric tests as above were conducted, and the education

level cata were not statistically significant.4

2D. L. GCrimeley, Accuisition, Retention, and Retraining:
Training Category IV Personnel with Low Fidelity Levices. BUmRRO lech
Report 69-12. (Alexendria, VA: Human Resources Research
Crganization, June, 1969).

3

Sidney Siegel, Nonparametric Statictics for the Behavcrial

Sciences. (New York: McGraw-liill, 1956).

1kia.
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CHAPIER VII

CCNCLUSIONS

The major conclusions of the institutional retention testing
program are as follows:

The overall level of instititutional learning as measured Ly the
@C/NC GC rid-cycle test and TSCT in this study was extremely hLigh.
Overall, approximately 96 percent of performance measures were
evaluated as a GO, First Training Brigade experience indicates that
this result is not atypical. Ferformance on institutional
qualification tests is generally very high.

While overall learning was high, there were specific tasks on
which performance was relatively low. These included procedural and
cognitive tasks such as communications, first aid, individual weapons,
breechtlock, machinegun (primarily COAX), and threat vehicle
recognition. A more preceise analysis of potential learning
difficulties anmd increased institutional training emphasis should be
considered in these areas.

In general, retention was maintained at a high level in the
institution, with no consistent retention loss demonstrated over a
period of up to three weeks. Cverall, only about 5 percent of
personnel who had learned how to perform a task showed retention loss
in three weeks or less. This conclusion must be tempered by the fact
that general GO/NO GO measures were used and some retention loss
(e.g., in speed of task completion) may not have been detected Ly

these measures,
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tiiile cverall retention wes Ligh, there were specific tasks on
whick retontion was relatively low. These included procecural tasks,
suci. &g first aid, nechireguns, and comrunications, and perhaps
relatively coanitive tasks, such as threat vehicle recognition.

In general, types of tasks whichk were relatively difficult to
learn were also releatively cdifficult to retain, and these tasks were
primarily procecurzl in nature, requiring a sequence of steps to
echieve @ C, Included here are communications, individual weapors,
first &sid, and mrachtinequn tasks. ‘There may be a need for over-
treining in the institution for these tasks, or, alternatively, for
trairing in the unit rather than in the institution.

Femedial training given in the institution for tasks which were
not initially learnec appeared to be highly successful. This training
was not proviced in a formal program, but was informally prcvided at
the training uvnit level. This finding supports the speculation that
adéitional training on difficult tasks will alleviate learning
prcilens.

The lirited demographic data aveilakle indicated that lower mental
category personnel learn and retain less than higher category
personrel cGo, and that non-high school graduates learn less tut,
heving once learned, retain as much as high school graduates do.
These gereral findings are not in complete agreement with the previocus
literature on this subject; further, more precise cdata are needed to
Getermine the relationship of demographics to training variables.

A rurber of differences between the retest groupse whick could not

4

be attriktuted to retention effects were noted in the decta. The

L

testing in this study wee conducted in an operationzl envirorment, and
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initial training, remedial training, and retest conditions could not
be completely controlled and equalized across retest gréups.
Examinees in this study had entered the Army during the winter u"\onths,
and they may not have been representative of trainees at other times
of the year. In future retention research, a random assigrment of
individuals within training companies to retest oonditions shoulé be
accomplished, and testing should proceed over an entire year, A
static team of testers would also be desirable, if resources are
sufficient. The data summarized here present an initial picture of
retention in the institution, but the stability and generalizability
of the results could be questioned.

Further research is needed to establish the validity of measures
to be used in future retention tests. Wwhile the GC/NO GC measures
used here are sufficient for operational qualification testing, they
are not sencitive enough to establitch precise retention trends and to
provide the properties necessary for parametric statistical tests.
Diagnostic retention testing will also reguire tighter test
administration than resources allow for gqualification testing.
Canpletely adequate retention testing would require comr.ﬂ:ment of
considerable resources to allow one-on~one testing with a stable test
team and test enviromment.

The majority of tasks showing learning and/or retention
difficulties appear to be procedural ones,. involving a secuence of
steps to be performed in precise order. This finding is in general

agreement with the previous literature. Eowever, one should not jurp

to the conclusion that procedural tasks are generally forgotten more

rapidly than others, for at least two reasons. First, there were many
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precedural tesks in thie study on which learning &nd retention
difficulties were not evidenced. Secondly, procecural tasks must be
further analyze¢ to determine where the difficulties lie. If
procecural tasks are defined as ones involving multiple steps or
subtasks, the fact that a task involving seven steps ic more difficult
than a task involving one or two steps is not very startling or
interesting. ‘1The more important icsue for training diagrosis relates
to which individual steps are inherently more Gifficult. Future task

analysis and retention testing should examine the relative difficulty

of individual steps or subtacks, the response alternatives availatle

at each step, and the cognitive secuencing of steps required. The
present paper provides an initial overview of the retention of armor
ekills; more precise testing and analysis technigues and commitment of
extensive resources would be necessary to provide diagnostic dasta and

rodels having irmpact on the training system.
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TAELE A-2. TSC1 RETENTION TEST KESULTS (%'s) FCk

TOTAL TEST, STATIONS, ANDC PERFORMANCE MEASURES

r

BB Mttt M. oo el o on Bttt B e

_ PERFORMANCE RESULTS 1t PERCENTAGES
PERFORVANCE MEASURES GG GN NG NN
AL ' 93. . . .
R
STATION 1 LOADER'S DUTIES 96.5 1.6 1.7 2
PM 1 Stow Main GQun Ammo 99.3 ) .7 0
W 7 Ioad Banana Iox 97.3 o7 2.0 0
PM 3 Load OGAX 99,3 .7 ) e
™ 4 CCGAX Fire Command 98.7 -7 N ]
P 5 Main tun Fire Command 93.7 7.7 2.0 T
PM 6 Main Gun Misfire 9.0 5.3 4.C 7
™ 7 nload Main Gun Misfire 96.0 1.3 2.7 ]
STATION 2 BREECREIDCR B5.7 3.7 19.3 .7
® T enove s hisassembie 1 oo 27 5.3 %)
P 2 Assemble & Install 84.0 4.0 1.3 .7
ATION 3 M219 MACHINE 0.7 T3 1.8 ~T1.%
P 2 Clear 82.9 5.5 11.6 ]
PM 3 Disassemble/Assemble §2.2 L} 7.8 0
STATION 4 MES MACHINEGUN 86.7 7.0 5.3 1.¢
PV Z Cisassemble/Assemble B7.3 T3 C.7 7
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. NCE MEASUERES

PERFCRMANCE RESULTS IN PERCENTACES

cG C-N N-G M-N
TITIN € TANE GUNNERY 5.7 2.2 . .5
L Feotenisner nape
1 rewgh arg Smooth 94.7 4.2 1.3 0
T 77 Two Fough 8.0 2.0 - I'B
3 Two Smooth 97.3 o7 1.3 o7
4 Two Long Notches 95.3 3.3 o7 o7
M T range Flags
S Creen 96.8 1.3 1.3 1.3
6 ked 97.3 g 2.8 .7
7 ReG and Cre=n 3E.0 — 0 2.0 ¢
¢ kead ana Crange S€.C 1.3 2.0 .7
9 Green and Crange 96.6 .7 2.7 o7
7 2 Agnanition
i€ REAT 97.3 1.3 1.3 2
11 APLS 99.3 .7 )} )
1z HEP 98.7 4 7 o7
13 APHERS 96.7 1.3 2.8 (/)
14 WP 99.3 ) o7 ]
TTTI5 HEATIPT — 98.0 .7 | 1.3 LB
1€ CCAX Ammunition le0 2 7 e
& 4 Mounting Tanks
17 Moving Tank Range 94.7 3.3 1.3 .7
18 Stationary Tank Range 9¢.9 2.7 1.3 2
T Threat ‘véhicles 69.3 15.2 7.3 4.C
5¢
B . . s sk B et sedeansloc e




PERFORMANCE MEASURES

S —————
STATICN € GENERAL SUBJECIS

PERFCRVANCE RESULTS IN PERCENTACES

B 1 Burns

PV 2 Broken Pones 99.3 ] o7 7
PM 3 Masking M25A1 9l.3 4.0 4.9 .7
PV 4 NEC Knowledge 88.7 4.7 6.7/ 4
STATION 7 COMMUNICATION E8.9 4.2 6.0 .8
PM 1 CVC Helmet 96.9 e 3.1 4
B 2 Audio Amp into Opns 94.9 5.1 5} (7
PM 3 R1 1nto Cpns 87.6 4.1 5.2 3.1
P 4 kadio Check 88.7 3.1 £.2 0
P 5 Tranamit Message 76.3 9.3 13.4 1.0
STATICN 8 MAINIENANCE 95.9 1.9 2.1 J
PV 1 Maint Checks 1¢0 ) 4 ¢
PM 2 Cperators Maint Checks 100 ? ¢ [/
PY 3 LA Form 2404 92.9 4.0 3.3 o7
PM 4 LA Form 2408-1 92.0 2.9 6.0 0
M 5 Read Iub Chart 95.3 3.3 1.3 [
STATION 9 ACVAME CRIVING §2.7 3.9 2.4 T
B 1 Prepare to Fire Checks 92.0 6.0 2.0 [’
PV, 2 Starting Procedures 93.3 4.7 .0 [/
P¥ 3 Brergency Situations 8E.7 B.0 3.3 ¢
PM 4 Stopping Procedures 94.7 4.0 1.3 2
PM 5 Respond to Ground Guide %4.7 2.0 3.3 0
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TARLE A-3 SAMFLE SIZES LY STATION FCR MID-CYCLE

F ‘ AN 'ISCT REIENTION 1ESTS
SAMPLE SIZES
STATIONS ‘ MIC-CYCLE TSCT
W K1 Wk [ Jwk
%
2 T 69 | 106 § 15¢ |
3 111 [ 69 | 106 | 150
r 3 156 1€ | 106§ 150 |
! 5 “IIT 69 | 106 Fm*“'
| 6 ) 111 [ 69 | 166 § 15¢ |
7 €6 | 69 | 106 97
F e
9 - - - [ 150
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APPENDIX B

FIRST TRAINING BRIGADE LESSON PLANS

Appendix Page
B-1 Mid-cycle Examination. 62
B-2 Tankers Skills Qualification Test (TSQT). 75
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CEPARIMENT CF THE ARMY
HEADQUARTERS, 1ST TRAINING BRIGALE
US ARMY ARMCR CENTER AND FORT KNOX

Fort Knox, Kentucky 4€121

ATZK-TC~TBA-FOI ’

LESSON PLAN 11E10 BAT
T-1

A. ADMINISTRATIVE INSTRUCTICNS:

1. Training conducted: Mid~cycle Examination

2. Time: Eight (8) hours

3. Presented to: BAT trainees

4. Instructors: Twenty-four (24) PC1 and

test & eval, One (1) drill
sergeant per station

5. Training aids: See Annex F
6. location: : Holder Complex

B. ORGANIZATION FOR TRAINING:

1. Arrangement and breakout of trainees: See Annex A.

2. Use of campany cadre: As test coordinators and scorecard

data collectors and on Frazier Range per Annex L.
3. pMotivation: Individual level.

4. Expected time each trainee participates in primary training:

Two hundred amd forty (24@) minutes.
5. Expected time each trainee participates in concurrent
training: N/A

6. Expected time spent moving, cleaning the training site, or on

trainee break: OCne hundred (100) minutes.

C. INITRODUCTION: Five (5) minutes.
1. keason: To evaluate the level of proficiency attained in

first aid, the caliber .45 pistol, M3Al submachinegun, communications,

THEIS LESSON PLAN SUPERSECES LESSON PLAN T-1 CLATED 25 SEPTEMBER 76.
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ATZK-TC-1EA-FOI
LESSON PLAN 11E12 BAT
1-1
maintenance procedures, general subjects, basic driving techniques,
and tactical subject.
2. (bjectives:
a. [Task: Each trainee will perform all performance
measures.
b. Condition: See conditions for each station.
C. Standards: The trainee must perform all performance
measures satisfactorily.
C. TEACHING PFCINTS: Ten (1@) minutes.
Chief tester will briefly explain the conduct and requirement for
each of the seven (7) stations to the trainees.
E. APPLICATION: N/A
F. EVALUATION: 1Two hundred forty (24€) minutes.
G. REVIEwW AND CRITIQUE: (As required)
Trainees will be critiqued at the completion of each station by
the tester.
H. ANNEXES:

A - Procedures.

E - Trainee performance requirements.

(@]
|

Scorecard. (Removed fram this study report) .

(e
|

Personnel/training aids requirements.

m
[}

Strip map. (Femoved fram this study report).

m
[}

Safety.

4
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IP T-1 ANNEX A
PROCEDURES

1. SPECIAL INSTRUCTIONS:

a. Units will insure that each trainee is issued a scorecard
prior to their arrival at the testing site, and that the scorecard has
the heading completed. Scorecards must be issued by number
alphabetically with an annotated campany roster. The trainees should
be on site by 0745 hours the day of the test for their test briefing.

b. The unit will be divided into groups upon arrival at the
testing site by the Chief Tester.

C. Groups will be assigned initial station locations by the
Chief 1lester.

d. Individuals will rotate through all stations, by group under
the direction of the Chief Tester. Cadre or LI will be used to
supervise each group to insure prompt completion of the exam.

e. The eraminers at each station will critique each trainee
prior to sending him to the next station.

f. The testea unit will correlate all test sheets, add up the
totals for SAIS and UNSATS and annotate the numbered company roster
with the station and performance measure number for each UNSA1
received. The trainee must pass all stations in order to
satisfactorily pass the test. Once the test has been completed the
tested unit will turn over one (1) copy of the annotated company

roster, and all scorecards to the Chief Tester.
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LP 1-] ANNEX A (cont'd)

g. Erigade Training Eval, through Bde S-3 will notify the tested
unit of the disposition of those failing the test, whether it be
retesting academic recycle or other. Scorecards will be returned to
the unit for entry on the individual training records and for use by
the company cadre as a guide to assist in training.

h. The tested unit will have all required eguipment on site and
ready for testing by €750 hours the day of the test.

i. 1Trainee uniform will be steel pot, pistol belt, canteen,

first aid packet, poncho, suspenders, and field pack.
Z. GENERAL INSTRUCTIONS: The Chief Tester will briefly explain what
will be required of the trainees at each of the eight (8) stations,
the layout of the stations, and the method of rotation that will be
used.

a. Station 41

Basic Crivirg.

b. Station #2

Maintenance.

c. Station #3

First Aid.
d. Station #4 - Cammunications.

e. station #5

General Subjects.

f. Station #6

Caliber .45 and submachinegun.

g. Station #7 - Tactical training.

65
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IP T-1 ANNEX B

JRAINEE PERFORMANCE REQUIRENMENTS .

1. Station §1 - Basic driving. ;

a. (PM #1) The trainee will have to properly and safety start a
tank engine in the M-34 drivers simulator.

b. (PM $#2) The trainee will have to properly and safely stop a
tank engine in the M-34 drivers simulator.

€. (PM #3) The trainee will have to demonstrate the hand and
arm signal to start a tank engine in a classroam.

d. (PM #4) The trainee will have to demonstrate the hand and
arm signal to stop a tank in a classroom.

e. (PM #5) The trainge will have to demonstrate the hand and
arm signal to move a tank forward in a classroom.

f. (PM #6) The trainee will have to demonstrate the hand and arm
signal to turn a tank left in a classroam.

g. (PM #7) The trainee will have to demonstrate the hand and arm
signal to turn a tank right in a classroam.

h. (PM 46) The trainee will have to demonstrate the hand and arm
signal to move a tank in reverse in a classroom.

i. (PM 49) The trainee will have to demonstrate the hand and
arm signal to move a tank in reverse to the left in a classroom.

J (PM #12) The trainee will have to demonstrate the hand and
arm signal to move a tank in reverse to the right in a classroom.

k. (PM #11) The trainee will have to demonstrate the hand and
am signal to neutral steer a tank in a classroam.

1. (PM #12) The trainee will have to demonstrate the hand and

arm signal to stop the tank engine in a classroom.
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LP T-1 ANNEX E (Cont'd)

m. (PN #13) The trainee will have to demonstrate the flashlight
signal to start a tank engine with a flashlight in a classroom.

n. (PM #14) The trainee will have to demonstrate the flashlight
signal to turn a tank left with a flashlight in a classroom.

O. (PM 415) 1The trainee will have to demonstrate the flashlight
signal to turn a tank right with a flashlight in a classtoom.

pP. (PM $16) The trainee will have to demonstrate the flashlight
signal to move a tank in reverse with a flashlight in a classroom.

g. (PM #17) 1The trainee will have to demonstrate the flashlight
signal to stop a tank with a flashlight in classroom.

r. (P% $18) 1The trainee will have to demonstrate the flashlight
signal to move a tank forward with a flashlight in a classroom.

2. Station #2 - Maintenance.

a. (PM #1) 1he trainee will have to either perform measuring
track tension or disconnecting track up to removal of outer end
connector, on a tank hull, in a maintenance kay.

b. (PM $#2) The trainee will have to perform checking and
servicing the air cleaners of a tank on a tank hull.

c. (M $3) 1The trainee will have to extract data from the
lubrication order (such as lubrication intervals and type of
lubricants) for tank components, and demonstrate where and how to lube
or check that item on a tank in a maintenance bay.

3. Station #3 First Aid.
a. “(PM $1) The trainee must perform mouth to mouth resuscitation

on a simulated victim.
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P T-1 ANNEX B (Cont'd)
b. (PM 42) The trainee must perform the first aid measures to
control bleeding for an arm or leg wound without broken bones.

c. (PM #3) The trainee must treat a victim, who has already

been treated for an arm or leg wound, for shock.
4. Station #4 - Communications

a. (P% #1) The trainee must take a CW helmet and a quick
disconnect cord and hook thesm to a control box, and place them into
operation, then demonstrate knowledge of the CWC helmet three (3)
position switch by placing switch in position to perform functions
stated by tester in a communications classroom.

b. (PM #2) The trainee must place the AM-176¢ audio amplifier
into operation in a communications classroom.

c. (M #3) 1he trainee must place RT-841, radio transmitter
into operation, in a cammunications classroam.

d. (FM 44) The trainee must perform a radio check on a camplete
and operational AN/VRC-64 radio, in a copmunications classroam.

e. (M #5) The trainee must transmit a prepared message, using
proper radio telephone procedures on a camplete and operational

AN/VRC-64 radio in a communications classroom.
5. Station #5 - General subjects.

a. (PM #1) The trainee must demonstrate knowledge of the basic
map colors, by naming the five main colors and their basic meaning.

b. (PM #2) The trainee must determine elevation on a map.

c. (M 43) The trainee must locate positions on a map using six

(6) digit coordinates.

€e
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LP 1-1 AREX E  (Cont'd)

d. (EM. $4) 1he trainee must identify in writing objects or
types of roads using the marginal information tables on the map from a
glven point on a map.

e. {PM #5) The trainee must demonstrate knowledge of NBC mine
anc contamination markers, by identifyimg the markers when shown by
the tester.

f. (P¥ ¥6) The trainee must demonstrate proper M17Al1 masking
procadures, within nine (9) seconds.

6. Station #€ - Caliber .45 pistol and M2Al submachinegun.

a. (P~ $1) The trainee within fifteen (15) seconds must
properly clear the caliber .4§ pistol.

b. (M $2) The trainee within four (4) minutes must properly
aisassemble, assemble, and perform a functions check of the caliber
.45 pistol.

c. (BM 43) The trainee within fifteen (15) seconds must
properly clear the M3Al submachinegun.

d. (PM #4) The trainee within five (5) minutes must properly
disassemble, assemble, and perform a functions check of the M3Al
sulmachinegun.

e. (PM #5) The trainee must engage targets with a caliber .45
pistol, and successfully hit at least one target out of his three (3)
live rounds, on a firing line.

f. (P¥ #6) The trainee must perform proper immediate actiocn on
a caliber .4% pistol when a dummy round chambers while emgaging

targets during performance test six (6) of this station, on a firing

.

line.
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LP T-1 ANNEX B (Cont'd)
7. Station #7 - Tactical training. .

a. (PM 41) the trainee must on the cammand "assume the prpne",
demonstrate the proper procedure to assume the prone with an MI16Al
rifle in a field location.

b. (PV #2) 'The trainee must on command “prepare to rush" and
"rush® demonstrate proficiency on the prepare to rush and rushing
movements with an M16A1 rifle, in a field location.

c. (PM $3) The trainee must demonstrate proficiency in
performing the tactical highport. This objective will be evaluated
when he is rushing in performance measure two (2) above, in a field
location, tester will inform trainee of this prior to PM 2.

d. (PM  $4) The trainee must demonstrate proficiency by
performing the high crawl with an M16A1 rifle, in a field location.

e. (PM #5) The trainee must demonstrate proficiency by

performing the low crawl with an M16Al rifle, in a field location.
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b T-1 ANNEX C

PEKSONNEL ANC TRAINING AIPCS KEQUIREMENTS

1. Cne (1) numbered scorecard per trainee (unit).

2. Ctation #1 - six (6) exaninces (PCI).
a. Four (4) operaticnel !.-24 crivers sinulatore (KCI)
b. 1Iwo (2) visual signal tank charts (FCI).

c. Four (4) flashlights (ECI).

3. Station #2 - Five (5) examiners (POI).

a. 1hree (3) M6@A1 hulls (PCI).

b. Twenty (2€) M6BA) TMs and LOs (POI).

c. Twenty (28) 1M and IC test boards (PCI).

d. Two (2) flashlights (PCI).

e. Two (2) 12" crescent wrenches (unit).

f. Three (3) sets of track breaking egquipment to include three
(3) each, track adjustment link wrenches (Little Joe's), 9/16" wrench
" glides, 15/16" socket, end connector puller, two (2) pound
hammers, track jacks (prs) (unit).

g. Three (3) sets of track measurement eguipment to include
three (3) each, tankers bars, 6" x 6" x 1" track adjustment blocks
with string (unit).

4. Station #3 - Three (3) testers (PCI).

a. Cne (1) respirator training aid (POI).

b. Two (2) dummies (PCI).

c. Four (4) combat dressimgs (PCI).

. 'Six (6) blankets (unit).

e.” Four (4) sinulated wounds (FCI).
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T-1 ANNEX C (Cont'd)

Station #4 - Three (3) testers (POI) .
a. One (1) AN/VRC-64 classroom with equipment (POI). ;
b. 1welve (12) sets of prepared messages (POI).

Station §5 - Iwo (2) testers (FOI).

a. Twelve (12) prepared map boards (PCI).

b. Light (8) M17Al protective masks (unit).

Station #6 -~ Four (4) testers (POI).

a. Mour (4) tables (PCI).

b. Ten (12) caliber .45 pistols (unit).

c. Ten (16) M3Al submachineguns w/ magazines (unit).

d. 1Twelve (12) caliber .45 magazines (unit).

e. Twenty-four (24) caliber .45 dummy rounds (unit)

f. 1Three (3) live caliber .45 rounds per trainee tested (unit).
g. One (1) bull horn (unit).

h. One (1) ambulance, and aid equipment (unit).

i, Four (4) stopwatches (unit)

j. 1Two (2) safety paddles (unit).

k. Six (6) steel pots (unit).

1. Eight (8) ear muffs or ear plugs (unit).

m. Unit personnel requirements

NOTE:

)
. 50
’
6.
] 7.
3
1
}
)
}
b
4
|
}
;
)

(1) One (1) aidman (unit).
(2) One (1) E-7 or above to pull targets and assist in the

conduct of the ramge (unit).

THE UNIT E-7 CK ABOVE WILL CPEN THE RANGE ANC ASSIST IN ITS
OPERATION IN CONJUNCTION WITH THE CHIEF TESTER. THE UNIT

WILL CLEAN THE RANGE ANC TURN IT BACK OVER T0 RANGE CONTRCL
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Li T-1 ANNEX [ (Cont'd)
LFIER THE EXAMINATION.
€. Station §7 - Two (2) testers (FOI).
Four (4) M1€Al rifles (rubber) (unit).
3
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LP T-1 ANNEX F

SAFETY

1. No swoking within fifty (50) feet of tanks.

2. Extreme care should be taken when traveling the course to prevent
accidents.

3. During the Caliber .45 pistol firing, all weapons will be kept up
and down range except when engaging targets or performing immediate
action.

4. During weapons disassembly testing, extreme care must be taken to
prevent live ammunition fram accidentally being chambered.
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CEPARIMEN]I OF THE ARMY
HEACCUARIERS, 1ST TRAINING BRIGALE
US ARMY ARMOK CENTER AND FORT KNCX

Fort Knox, Kentucky 4£121

ATZK-TC-TBA-FCI
LESSON FLAN 17-11E1C EAT/AITA
T-2

A. ADMINISTRATIVE INSTRUCTIONS

l. 1Training conducted: Tankers Skills Qualification 7Test
2. Time: Eight (8) hours

3. Presented to: 11E1¢ BRT/AITA trainees

4. Instructors: tne (1) test supervisor

5. Traiing aids: See Annex D

6. Location: Holder Training Facility

7. References: Appropriate Brigade lLesson plans

B. ORGANIZATION FOR TRAINING

1. Arrangement, information, or breakout of trainees: See Annex

A,

2. Use of troop cadre: As test coordinators and scorecard date
collectors.

3. Motivation or competition: Individual level.

4. Expected time each trainee participates in primary training:
Three hundred (3£€) minutes.

5. Expected time each trainee participates in concurrent
training: One hundred (140) minutes.

6. Expected time spent moving, cleaning f.he training site or on
trainee break: Eighty (@) minutes.

C. INTRODUCTIICN Five (5) minutes.

a. Feason: To test the proficiency of the 11E16 trainees in the
area of gunnery, weapons, safety, general subjects, communications,
maintenance, and advanced doriving at the loaders level, prior to the
gun range practical exercise.

TH1S LF SUPERCEDES LF C-8, LATEC 17 SEF 76 AND LP T-2, CATEC 5 NCV 76

il e =Y




ATZK-TC-1BA~FCI
LESSCN PLAN 17-11E10 BAT/RAITA
1-2

Z. Cbjectives:

a. Task: Each trainee will perform all performance
measures.

b. Conditions: See conditions for each station.

c. Standards: ‘The trainee must perform all performance
measures satisfactorily. (Station #18 is not included, see Annex B
for stardards for each performance measure).

C. 1EACHING ECINTS: 1Ten (1€) minutes.

Test supervisor will briefly explain conduct and reguirements for
the ten (18) stations.

E. APPLICATICN: N/A
F. [EVALUATION: Three hundred (380) minutes
G. EKREVIEw ANC CRITIQUE: (As required).
Trainee will be critiqued at the completion of each station.
H. ANNEXES

A -~ Procequres

B - Trainee Performance Requirements

C - Scorecard (Femoved fram this study report).
C - Personnel/Training Aids Requirements

E - Safety
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ATZK~TC~1BA~-POI
LESSON PLAN 17-11E10 BAT/AITA
T-2
ANNEX A

PROCEDURES d
a. SPECIAL INSTRUCTIONS:

a. Units will insure that trainees are issuved a scorecard prior
to their arrival at the testing site, and that the scorecord will
have the heading completed, also the scorecards will be issued by
number alphabetically with an annotated company roster. The trainees
will be on site by #7320 hours the day of the test for their briefing.

b. 7The unit will maintain group integrity.

c. ‘The testing unit will receive their briefing from the chief
tester and then will be administered station #5 immediately
afterwards. As personnel finish station #5, they will be broken down
into groups by the chief tester.

d. Groups will be assigned initial station locations by the test
supervisor and move in a clockwise mannet.

e. Groups will rotate through all stations under the direction
of the group cadre or DI.

f. ‘The examiners at each station will critique the individual
prior to sending him to the next station. Initjal retests will not be
administered until the unit has been tested completely at all stations
or if there is time availatle.

g. 'The unit will correlate all test écoresheets, add up the
total for SATS and UNSA1S, annotate the specific UNSA1S by station and
per formance measure (blue for GO, red for NO~GC) on the campany roster
and turn the annotated scoresheets and roster to Chief 7Tester at the
completion of the test.
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AlZK-1C-1BA-ECI
LESSCN PLAN 17-11E1€ EAT/RAITA
."I\;xiex A (Cont'c)

h. Bde $-3 will notify the unit of those trainees who failed the
test and will send the scorecards to the unit for entry on the
individual training records. A decision will be made for tlc ..
failing the retest as to academic recycle or retesting.

i. The tested unit will have all required equipment on site and
ready for testing by £73€ hours the day of the test.

j. ‘lrainees should bring their notes, manuals and handouts,
which can be used to study between the test stations.

2. GENERAL INSTRUCTIONS: ‘The test supervisor will briefly explain

what will be required of the trainees at each of the ten (l&)
stations, the layout of the station, and the method of rotation that
will be used.

a. Station 1

Loaders tank duties (PM 1-8)

b. Station 2 - Breechblock. (Assembly/LCisassembly)
c. Station 3 - MZ19 machinegun.

d. Station 4 - M85 machinegun.

e. Station 5 - PM #1 Replenisher tape. (Slides)
f. Station 5 - BV #2 Rarge flags. (Slides)

g. Station 5 -~ PM 3 Amnunition. (Slides)

h. Station 5 - B #4 Mounting tank. (Slides)

i. Station S - PM #5 Threat vehicle. (Slides)
j. Station 6 - General Subjects.

k. ‘Station 7 - Communications.

1. . Station 8 - Faintenance.

m. Station 9 - Advanced driving.

78




b

n.

NOTE:

Station 18 - Initial sight picture.
STATION 12 WILL NCT EE COUNTEC TOWARLC THE CVERALL GQC/NC-GO, BUT

WILL BE AIMINISTERED AS A RANGE SAFETY TYPE TEST.
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ANNEX B

TRAINEE PERFORMANCE REQUIREMENTS

1. Station #1 - Tank loaders duties.

a, (PM #}) The trainee, within one (1) minutes, will have to
stow a main gun round passed to him through the loaders hatch in the
reagdy rack, on a tank.

b. (P $#2) The trainee within three (3) minutes, will have to
stow a belt of 2@ (7.62) rounds in the banana storage box, on a tank.

c. (PM #3) Thre trainee within one (1) minute, will have to
load an Mz19 Coax machinegun with ammunition previously loaded in the
banana storage box, on a tank.

d. (PM #4) The trainee will have to respond to a (oax fire
comand on a previously loaded Coax machinegun, on a tank.

e. (Et. #5) The trainee will have to respond to a main gun fire
cormand, using the main gun round previously stowed in the ready rack
on a tank.

f. (FM #6) The trainee, within fifteen (15) seconds, will have
tO respona 0 a main gun misfire on a previously loaded main gun
round, on a tank.

g. (EM #7) The trainee within one (1) minute, will have to
unload and hand to a simulated rarge safety officer through the
loaders hatch a previously loaded misfired main gun round, on a tank.
Station/ #2 - Breechblock.

a« (PM #1) The trainee within six (6) minutes, will have to
rerove and disassemble completely the breechblogk, on a tank.

€e
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LESSON PLAN 17-11E10 BAT/AITA

1-2

Annex E {(cont'd) .
b. (PM #2) The tiainee, within six (6) minutes will have to

»

assemble campletely and replace the breechblock, on a tank.
3. Station #3 - M219 Machinegun.

a. (PM #1) The trainee will, within one (1) minutes reduce a
coax stoppage on an already loaded M219 machinegun.

b. (PM $2) The trainee within thirty (3€) seconds will have to
clear an already loaded M219 machinegun in a classroom.

c. (PM #3) The trainee within four (4) minutes will have to
campletely disassemble, assemble, and perform a functions check on an
Mz19 machinegun in a classroom.

4, Station #4 - MBS Machinegun.

a. (pM $1) The trainee, within thirty (30) seconds, will have
to clear an already loaded M85 machinegun in a classroom.

b. (PM #2) The trainee within seven (7) minutes will have to
carpletely disassemble, assemble, perform a funcitons check on the M85
machinegun in a classroom.

5. Station #5 - 7Tank Gunnery Subjects.

a. (PM #1) Replenisher Indicator Tape.

(1) The trainee will have to explain the meaning and
corrective action for a rough and a smooth readirng, in a classroom.

(2) The trainee will have to explain the meaninig and
corrective action for two (2) rouwgh's in a classroom.

(3) The trainee will have to explain the meaning and

corrective action for two (2) smooth's in a classroom.
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Annex E (cent'aq)

(4) The trainee will have to explain the meaning and
corrective action for two (2) long notches, in a classroom.

b. {PM #2) Range flags.

(1) The trainee will have to know the meaning of a green
flag in a classroom.

(2) 1The trainee will have to know the meaning of a red flag
in a classroam.

(3) The traince will have to know the meaning of a red and
green flag display in a classroom.

(4) The trainee will have to know the meaning of a red and
orange flag display in a classroom.

() The trainee will have to know the meaning of a green and
orarge flag display in a classroom.

c. (PM #3) Ammunition

(1) 1The traince will have to identify a HEAT round from a
fire command, and state its primary use and state its full name in a
classroom.

{2} The trainee will have to identify a APLS round from a
fire command, and state its full name in a classroom.

(3) The trainee will have to identify a HEP round from a
fire comand and state its primary use and state its full name in a

'

classroom.
(4) The trainee will have to identify a APHERS round from a

fire command and state its primary use and state its full name in a

N L s
classroom,
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LESSCN PLAN 17-11El€ BAT/AI1A
1-2
Annex B (cont'd)
{5) The trainee will have to identify a WF round in the fire

.

commano ard state its primary use and state its full nae in a
classroam.

(6) The trainee will have to identify a LEAT-IPI round in
the fire command and state it is primary use and state its full name
in a classroom.

{(7) 1he trainee will have to identify 7.62 mm linked
ammunition fram a fire command, and state its primary use and state
its full name in a classroom.

d. (M #4) lounting tanks

(1) The trainee will be asked where to mount a tank on a
moving tank ramge, in a classroam.

(2) The trainee will be asked where to mount a tank on a
stationary tank ramge, in a classroom.

a. (PM $§5) Threat vehicles.

The trainee will have one (1) minute to determine if six (6)

various NATC and WARSAw PACI vehicles are kill or no kill.
6. Station #6 - General Subjects.

a. (PM 4]1) The trainee, given a simulated victim, will have to
perform the first aid treatment for severe burrs to include treatment

for shock.
b. (PM §2) The trainee, given a simulated victim, will have to
perform first aid treatment for broken bones in either arm or leg.

C. (PM #3) The trainee, within nine (9) seconds, will have to
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c. (E¥ t4) Tre trainee will be required to demonstrate
~ooTWluiny In preparing a tank for nuclear attack and responding to
w. 2% N[ f1arst a:d guestions.
.. Statiwon 87 -~ (uimunications.

3. VY1) The trainee, within two (2) minutes, will be
. ss..70G to gplace the field telephone TA-212, into operation and
v ...t a telephone check.

. (PM £ The traiqee, within two (2) minutes, will be
- g.irad to Rlace the AN/VRC -64 into operasion, given an assigned
I GueNCY .

€.

5

taticn 4€ - Maintenance.

a. (PM #1) The trainee, utilizing an operator's manual, will be
coovirad to pecforn two (2) maintenance checks or tasks on the M6CAl
LEDK,

b, (PM $#2) <he trainee, utilizing an operator's manual, will
x>t o cltaer before, during, or after operatians checks ard services
.1 the MECAL tank.

C. (P #3) The trainee will be required to properly fill out
“..: nheaaing of a LA Form 24€¢4 and list all shortcomings and

.wficlencies found ocuring his checks on B #2 above.

3. (MM #4) 1The trainee will be reguired to properly camplete

‘

t*.: 3aily entry on the LA Form 24€8-1 from the information he has

o

iaioady conpleteo on his LA Form 24¢4 (P #3) above).

€4
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T-2
Annex E (cont'd)
e. (PM #5) The trainee, will be required to use the lubrication

»

chart and identify type of lubricants, intervals, and location of item
to be lubricated.
9. Station §$ - Advanced driving

a. (PM #1) The trainee, will be required to perform the drivers
prepare to fire checks in the drivers trainer.

k. (PM $#2) The trainee, will be required to start the tank and
identify any deficiencies or equipment malfunctions.

C. (PM #3) The trainee will be required to respond to two (2)
mal functions or emergency proqedures in the tank drivers trainer while
be is operating the tank.

d. (PV $4) The trainee will be reguired to properly stop the
tank ergine in the drivers trainer.

e. (PM ¢5) The trainee, will be regquired to respond to hand and
arm signals in the drivers trainer.

18. Station #1€ - Initial sight picture

a. (MM 41) Ctilizing the M32, the trainee will be given a fire
comrand for a stationary target, and will be required to take up an
initial sight picture.

b. (PM #2) Utilizing the M32, the trainee will be given a fire
comranc for a moving target, and will be required to take up an
initial sight picture. |

c. (PM #3) Utilizing the M1€5-C the trainee will be given a
fire comand, for a stationary target, and he will be required to take

up an initial sight picture.

€S
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LESSCN PLAN 17-11E10 EAT/AIIA

1-2
Annex E (cont'd)
NOIE: PARAGRAPH 12, STATION #10, INITIAL SIGHT PICTURE, IS A

LEVEL SKILL, ANC IS NOT COUNTEC IN THE TOIAL SCCRING OF THE TEST,

IS ADMINISTEREL AS A SAFETY CEECK PRIOR IC FIRING THE MAIN GUN.
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LESSCN FLAN 17-11E1€ BAT/AITA

1-2 ’
ENNEX ©

PERSCNNEL _ANC TRFAINING AILS REQUIFEMENIS

1. Cne (1) numbered scorecard per trainee. (unit)
2. Station #1 - Five (5) examiners. (test & eval)
a. Five (5) operational N6CAl tanks witn five '1219 machineguns
and cartridge bags installed. (unit)
b. Five (5) 22C rouné ({7.62mm) belts of dummy ammunition.
(test & eval)
c. Five (5) 1€5 mw durmy main gun rounds. (unit)
d. Five (5) stopwatches. (unit)
3. Station #2 - Five (5) exariners. (test & eval)
a. Five (5) operational M6BAl1 tanks with operational
breechblocks. (unit)
b. All necessary equipment to remove, disassemtle, assemble, and
replace the breechblock. (unit)
¢c. Five (5) stopwatches. (unit)
4. Station #3 - Two (2) examiners. (test & eval)
a. Eleven (11) ten (1€) round belts of dummy 7.62 mm link
ammunition (test & eval)
b. Eleven (l1) M219 CCAX machineguns. (unit)
c. One (1) stopwatch. (unit)
d. Eight (8) screwdrivers. (unit)
. Station #4 - Two (2) examiners. (test & eval)

a. Eleven (11) M85 machinegun. (unit)

€7
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Jan.a o«lonttd)
t. Eleven {11) ten (1¢) round belts of dummy 5¢0 cal ammunition.

st & oeval)

c.  Orz (1) stopwatch. (unit)

€. Cttation 5 - Five (5) examiners. (test and eval)
a. P¥ #) FReplenisher cape slide. (test & eval)
o B #2 hkarge flag slide. (test & eval)
c. P 43 Tank ammunition slide. (test & eval)
d. B $#4 Mounting of tank slide. (test & eval)
e. PM $5 Threat vehicles slides. (test & eval)
£. 5lide prcjector and sScreen. (holder complex)
g. inswer sheets for Station 5. (test and eval)
e (ric3¢ purclls end naster scoresheet. (test & eval)
. ttation #6 - three (2) examiners. (test & eval)
a. Two (2) simulatad victims. (test & eval)
b. Ten (10) M282]1 gas masks. (unit)

C. Cn

(T

(1) stopwatch. (unit)
€. ctation #7 - Four (4) examiners. (test & eval)
a. Six (6) TA-31Zzs batteries, and WL 1 wire. (test & eval)

b. Ten (16) operational AN/VRC-64s with CW helmets. (test &

eval)
G. ctation #€ ~ Four (4) examiners. (test & eval)

a. ‘wenty (28) prepared DA Forms 24f4s and 24@8-1s. (test &

t. Ffour (4) lubrications charts. (test & eval)
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ATZK-TC-TEA-FCI
LESSON PLAN 17-11E1¢ BAT/AITA
Xiex L (Cont'd) ’
1C. Station 9 - Four (4) examiners. (test & eval)
a. Four (4) M-34 drivers trainers. (test & eval)
b. Eight (8) charts on starting and stopping procedures. (test
& eval)

c. Five (8) flashlights. (test & eval)
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ANNEX E

SAFETY

1. Mo smoking within fifty (S@) feet of tanks.

2. Extreme care will be taken when mounting and dismounting tanks.

3. when conducting the breechblock position of this test, extreme
caution will be taken to insure the safety of the trainee and tester.

4. Wwhen entering and leaving the M-34 drivers trainers, extreme

g

caution will be taken to prevent falls.
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APPENCIX C

TEST RESULTS TABLES -

Initial PFid-cycle lest FResults ($'s) by Station and
verall

Initial 1SC1 Test Results (%'s) by Station and Cverall

Initial Mid-cycle Test Performance Measures with over 5%
"NO GC" Rate

Initial 1SQI Test Performance Measures with over 5% "NC
GC" Rate

Mid-cycle Fetention Test Results (t's) by Station and
Overall

TSCT Retention Test Fesults (%'s) by Station and Cverall

Mid-cycle ketention Test Performance Measures with over
5% Retention loss

TSCQT ketention Test Performance Measures with over 5%
ketention Loss

Initial Cverall VMid-cycle and TECT "NC GO" Percentages
by Mental Category

Mid-cycle and TSQT Cverall retention results (GC-NC @C
Percentages) by Mental Category

Initial Overall NMid-cycle and T1SCT "NO Q0" Percentages
by Educational Level

Mid-cycle and TEQ1 Overall FRetention Results (GO-NC GO
Percentages) by Educational Level
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1ABIE 1. INJTIAL MID-CYCLE TESI RESULIS (%'s) BY S1ATION AND OVERALL

»

PERFCRFANCE RESUL1S IN PERCENIAGES

¢ 1wk Gp Z Wk Gp 3 Wk G AVEFACE
GO QO] & ol @@ GC} GO GC
' 1 - Easic Criving 99.8 | .2f9e.5| 1.5099.7] .3[99.4| .6
2 - Maintenance 97.9 3.1 9.2| 3.€) 97.8) 2.2}197.¢| 3.¢
3 ~ First Aid 94.9 5.1 §92.7 7.3} %4.7 5.3194.2| t.7
4 -~ Communications 7€.0 | 22.@ | 76.2 | 23.E] 76.6 | 24.¢ | 76.9| <2.1
S ~ General Subjects | 97.¢ 3.2 }497.9 2.1] 9¢.9 2.¢]97.¢ 2.4
€ ~ Cal .45 and G 94.2 5.8191.¢| 9.0f 96.¢6| 4.c[%4.1| 5.9
} 7 - 1lactical Training} 95.8 1.2 98.2 2.8y 95.7 .319%.2( 1.2
Station Average 96.9 3.1] 95.2 4.2] 97.4] 2.6} 9%6.7| 2.2

ey
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TABLE 2. INITIAL TSCT TEST RESULTS (%'s) EY STATION AND OVERALL

PERFCRMANCE RESULTS IN PERCENTAGES

STATIONS
e o) NO GO

1 - loader's Luties gg.1 1.9
2 - Ereechblock 8S.1 1@.9
3 - M21S Machinegun £6.9 13.1
4 - MES Machinegun 93.7 6.3
5 - 1ank Cunnery 97.9 z.1
6 - General Subjects 96.2 3.t
7 - Communications 93.2 6.8
g - Maintenance 97.8 2.2
9 - Advanced Lriving 97.6 2.4

Station Average 96.1 3.9




IAELE 3. INITIAL MIC-CYCLE TEST PERFCRMANCE MEASURES WITE CVEF
S PERCENT "NO GC" RAIE

»

{
AN/VRC-64 into Cperations 22.8
. Field Phone TA-312 22.9
Control Eleeding 5.4
L { ) Clear Cal .45 7.4
] Immediate Action (MG) 7.4
Cisassently, Assembly and
] Function Check (Cal .45) 7.2
F Cisassemkbly, Assenbly and
Function Check (SNMG) 6.9
Mouth to Mouth €.9
NEC Markers t.8
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1ABLE 4. INITIAL 1€CT TEST PERFCRMANCE MEASURES WITH CVER

S PEFCENT "NC GC" FRAI1E

FERFCRMANCE MEASURES N Q%
CLAX Stoppage 20.9
Transmit Message 14.4
Fssemble & Install Ereechblock 12.9
Clear CCAX 11.6
lhreat Vehicles 11.3
rerove & Cisassemble Preechblock 10.¢
R1 1nto Cperation 8.3
kadio Check e.2
Cisassermble/Assemble CCAX 7.8
Lisassernkle/Assemble M85 7.4
NBC knowledge 6.7
LA Form 24£8-1 6.C
Clear MES 5.3
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TABLE 5. MILC~CYCLE RETENTION TEST RESULTS (¥'s) EY STATION AN

OVERALL

PERFORANCE RESULTS IN PERCENFZ.CES

»

STATIONS 1 W 2 Wk 2 hk
G-G G-NJ GG |G-NJ GG | G-\
1 - EBasic Lriving 9€.€ 1.0 §9€.2 | €.2 197.8 1.9
2 - Maintenance 94.¢€ 2.4 §92.3 1} 2.9 ]9s.2 2.5
3 - First Aid 75.1 19.¢ | 82.1 | o.€ §7¢.& { 23.9
4 - Communications 61.7 16.3 }73.2 ] 3.2 Jee.4 | 15.6
5 - General subjects 3.4 2.6 §92.2 5.6 195.¢8 2.0
6 - Cal .45 and &G gs.8 8.4 JE2.€ | €.4 ]%2.4 3.6
7 - Tactical Training 8%.1 ¢.7 193.4 ) 4.6 §94.¢ .7
Station Average 8l1.5 £.4 pe8.€ 1 7.C 192.4 £.C

9€
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TRELE €. TSQ1 FETENTICN RESULTS (%'s) BY STATICN ANC CVERALL

ULTS IN PERCENTAGES

GG GN

1l - loader's Duties 96.5 1.6
2 - Ereechblock £5.7 3.4
3 - M219 Machinegun 60.4 6.5
4 - MEE Machinegun 86.7 7.0
5 - Tank GQunnery 95.7 2.2
6 - General Subjects 92.0 3.2
7 - Communications 8e.9 4.2
£ - Maintenance 85.9 1.9
9 - Advanced Lriving 92.7 4.9
Station Average 53.8 3.1

s Al e e BB o o e aaBniBn e m ..
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1AELE 7. MIC-CYCLE FETENTICN 1EST PERFCRMANCE MEASURES WITH CVEE

5 PERCENT RETENTION LCSS

FERFCRYAKNC, MEASURES 1wk | 2wk | 3wk |AVEracE
Control BEleeding 22.5 1e.1 47.2 26.6*
Assure the Erone 1€.€ 15.9 15.1 l6.5*
Mouth to Mouth 26.1 2.9 17.9 1£.6
NEC Markers €.3 15.96 14.2 12.1*
AN/VRC-€4 into Cperation 22.5 1.5 11.3 11.8
Field Fhone 1A-312 1¢.0 4.4 19.8 11.4
1lreat for Shock 1e.€ 15.6 6.6 11.1*
Starting Tank Engine 2.7 21.7 g.c 11.¢e
Stopping Tank Emgine 5.4 15.9 9.4 10.2*
Cisassenmtly, Assembly and

Function Check (Cal .45) 7.2 13.¢€ £.5 O €%
Inmeciate Action (&G) 14.4 1.1 1.9 €.£
Low Crawl 17.4 S.E 2.E 8.7
FL Move in Fkeverse .9 2€.3 e 7.1
Cisassemkly, Assembly and

Function Check (SMG) .1 1¢.1 2.8 7.8
FL Stop 1lank € 15.9 .9 5.9

*For these tasks retention loss is

consistently above 5% for each group.
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LADLE E.

> PEFCEN] FZTENTION LCSS

TOCT RETEMNTICN TEST PERFFCRVMANCE MEASURES WITH CVER

[ TERFCRMANCE MEASURES Sy

Threat Vehicles
CCAX Stcppage
Tranamit Message
Clezr MES

Brergency Situations
(fFavanced [riving)

Frepare to Fire Checks
Clear CCAX

Eisasse:r.blg, Assemble ¥8%
Main Qun tisfire

kucio Anp into Cperation

19.2

14.¢
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1AELE 9. INITIAL CVERALL MID-CYCLE ANC TSQT "NC (C" PERCENTAGES
BY MENTAL CATEGORY
MENTAL CAIEGORY
¢ TEST '
12| VERALLJ
. Mid-Cycle 2.2 | 3.3} 3.5 | 3.2
TSQT 3.3 3.5 | 6.6 4.1
Total 2.4 | 3.5] 5.2 | 3.5
v
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)
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TAELE

6.

MIE-CYCLE and 18C1 CVERALL RETENTICN EESLLIS (GO-NC C

PERCENTIACES) BY MENTAL CATEGCRY

MENIAL CATEGORY

FETEST 1-2 3 4 PVERALL
Mid-Cycle] 3.3 4.5 |\2.4 4.2
1 wk
Mig-Cycle| 3.1 5.1 1 9.5 5.1
2 WK
Mid-Cycle] 2.1 4.8 | 6.7 4.5
3 Wk
TSCT 3.5 4.4 4.5 4.2
TCTAL 3.€ 4.7 5.9 4.5
]
16l
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TAELIE 11. INITIAL CVERALL MIC-CYCLE AND TSC1 "NC (0" PERCENIACGES

BY ECUCATIONAL LEVEL

T1 VEL
TEST
HS GRAD | NON-FS GRAL | 1OUIAL |
Nid-Cycle 2.8 3.7 3.1
TSQT 4.3 4.9 4.5
TCIAL 3.3 4.9 1.5
r
3
S
t
‘ v
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TAELE 12. MIC-CYCLE ANC TSQT OVERALL RETENTICN RESULTS (GC-NC GO

PERCENTAGES) BY ECUCATION LEVEL

e
Elm TIONAL LEVEL
RETEST e—
HE CRAL | NON-HES CRAD TOIAL
} rid=<Cycle 4.2 4.2 4.3
1wk
{ Mid-Cycle 5.6 4.4 5.1
b 2 Wk
:
b rid-Cycle 4.5 5.4 4.7
{ 3wk
! TSCT 3.9 4.3 4.0
L TUTAL 4.5 4.5 4.5
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BRIEF

REQUIREMENT

The requirement to be met by the work reported here was to
adapt a modular, performance-based, individually-paced tank
crewman skills training program (TCST)--originally developed for
use with reserve components--for evaluation in a variety of tank

crew train-up situations.

PROCEDURE

The program was implemented on a trial basis in five settings:
(1) mobilization train-up of active and reserve crewmen in a train-
ing center environment, (2) mcbilization train-up of training
center crews, (3) individual readiness training of armor crewmen
preparing for unit gunnery training, (4) accelerated training of
tank crew replacements, and (5) accelerated refresher training of
experienced crews deprived of regular gunneryv training. Each study
was intended to represent a different set of training conditions
under which tank crewmen would be preparing for combat. In each
instance the basic program was modified to accomodate: (&) crew-
man task requirements dictated by the gunnery criterion test to
be used, (b) trainee background, (c) available training time, and
(d) training conditions, such as the availability of ranges, sub-

caliber devices, and service ammunition.

In most cases the procedure involved: (a) adapting TCST to
the training situation, (b) planniug training implementation,
(c) pre-testing, (d) delivering training, (e) administering a
crew gunnery criterion test, and (f) post-testing individual skills.
The training was typically administered by unit trainers under
supervision of the project staff. Data was collected on iniivi-
iual skill proficiency, crew gunnery performance, and traince

opinions of the program.
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rFLIDLINGS

Success of TCST in the five trial settings was modest. Two
¢! the five studies produced what could be considered positive
results. In cne, the training center active and reserve mobili-
zation train-up, TCST produced trainee skill levels and opinions
superior to those resulting from two alternative programs. In
the other, the accelerated tank crew replacement training, TCST

was used successfully in rapidly preparing non-l11lE soldiers to

£ill in as gunners and loaders on a gunnery qualification test—-

a Table VIII test in which the crews with replacements performed
; as well as experienced intact crews. Results of the

remaining three trial runs were inconclusive.

b A neced cuxists for some kind of TCST to be used in preparing

combat ready crews. Results of the training trials indicate that,

despite the supplementary training given, no group of crews--
( experienced or inexperienced, with or without recent gunnery
} training--demonstrated a level of crew gunnery proficiency that

could be considered combat ready.

[ The TCST program has a number of promising features, but

) aceds further develepment. Of particular importance is the need

’ for implementation procedures. Detailed guidance on how to plan,
schedule and deliver individual training at the unit level must be
develeoped and validated. Without such guidance and without a com-
mitment to the training by commanders, trainers and trainees alike,

no training program of any level of excellence can hope to succeed.

USE OF FINDINGS

The TCST program, with further development, has promise as a
flex¥ble program of tank crew training, adaptable in length to a

variety of training conditions and trainee experience.
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PREFACE

This is the Final Report for Task 4 of a four-task project

r

entitled, "Continuation of Tank Systems Skills and Training

Structure."

The report describes the trial implementation of a
Tank Crewman Skills Training Program in five different training

settings.

The work reported here was performed at the Fort Knox Office
of the Human Resources Research Organization (HumRRO), under
Contract No. DAHC 19-76-C-0001 with the U.S. Army Research Institute
for the Behavioral and Social Sciences (ARI). The training studies
conducted were in support of the Army Training Studies Group work

.

program.

Donald F. Haggard was the Contracting Officer's Technical
Representative. He provided administrative assistance, valuable
criticism, and substantive suggestions for conceptualizing problems

and solutions throughout the project.
HumRRO employees who worked on the project were Richard E.

O'Brien, William J. Crum, Richard D. Healy, James H. Harris, and

William C. Jsborn.
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INTRODUCTION

The Tank Crewman Skills Training Program (TCST) originated
in response to a need for new Reserve Component training. Armor
and Cavalry National Guard units have, since the wind-down of
Vietnam and the advent of the volunteer Army, been undergoing change
in the areas of equipment, training resources, and personnel. Older
tanks are being replaced with newer models; costs of fuel, ammuni-
tion and real estate are increasing; and the background of reserv-
ists has become more varied, with relatively fewer new recruits and
relatively more experienced soldiers shifting from active duty to
reserve or National Guard status. Results of a survey of Armor
and Cavalry National Guard units! led to development of training
plans for operating and maintaining the M48A5 tank. The major fac-
tors that guided training development were: (a) minimal dependence
on skills learned outside the program; (b) being deliverable, as
much as possible, at armories; (c) increased use of subcaliber devices;
and (d) use of pre-tests to diagnose areas of performance deficiency.
The program consisted of performance tests and training modules
addressing functional groups of 105 crewman tasks identified as criti-
cal to gunnery performance on Table VIII and related crew drills and
skills deemed important by the Armor School. Tests and training
modules are divided into five packages, one for each crew position and
one for the crew. The program was designed around the time, terrain
and resource constraints that typify Reserve Component training. It
is performance-based, criterion-referenced and individually managed.
Training Extension Course (TEC) lessons and existing training devices,
along with specifications for other devices and material, are desig-
nated for use. The program uses individual diagnostic pretesting

to determine training needs, and proceeds from individual skills to

10'Brien, R.E., Ford, J.P., and Boldovici, J.A. Armor and Cavalry
National Guard Training Constraints. Alexandria, Virginia: U.S.
Army Research Institute for the Behavioral and Social Sciences, 1977.
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crew skills. The complete training program is reported elsewhere.!

A synopsis is given in Appendix A.

An evaluation of the Reserve Component Training Program is
currently underway in a National Guard Armored Division. Early in
its development, however, the program was identified by the Army
Training Studies Group (ARTS) as potentially useful in settings
other than the Reserve Component environment. These potential appli-
cations included:

. Mobilization train-up of active and reserve
tank crews in a training center environment.

. Individual readiness training of armor crew-
men preparing for unit gunnery training.

. Accelerated training of tank crew replace-
ments. .

. Accelerated refresher training of experienced
crews deprived of annual gunnery exercises.

The modular-structure and performance-based features of the original
program enable its adaptation to a variety of training conditions

and trainee backgrounds. This report describes five such trial
implementations of the program, currently termed "Tank Crewman Skills

Training" or TCST.

OBJECTIVE

The overall purpose of the work reported here was to develop
and evaluate variations of TCST in terms of training effectiveness and

trainee acceptance. Specific objectives included determining if:

. TCST led to improved performance on crew
live-fire exercises.

. Individual skills trained in TCST are
relevant to crew live-fire skills.

1Harrfs, J.H., Osborn, W.C., and Boldovici, J.A. Reserve Component
Training for Operating and Maintaining the M48AS Tank. Alexandria,
Virginia: U.S. Army Research Institute for the Behavioral and
Social Sciences, 1977. -
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. TCST can be delivered effectively in different
training environments; where training time,
trainee background and training resources vary.

TCST is viewed favorably by trainees and

trainers. '
! . The cost of delivering TCST is reasonable.!
APPROACH
4
Five training studies were carried out in an attempt to
- meet these objectives. Each of the studies was intended to repre-

sent a differen
men would be pr
1.

t set of training conditions under which tank crew-
eparing for combat. The studies were:

Training Center Active and Reserve Mobili-

zation Trainup. A mixture of active duty

and reserve crewmen assigned to the Armor
Training Center received approximately one
week of individual skills training, in TCST
or one of two other mobilization training
programs.

Training Center Crew Mobilization Training.
Twenty M60A1 tank crews assigned to the
Armor Training Center received one week

of the individual skills portion of TCST
in preparation for a two-week period of
crew training.

Field Unit Annual Gunnery Training. Tank
crewmen in a divisional FORSCOM battalion
received the individual skills portion of
TCST in preparation for their annual
gunnery training.

Accelerated Tank Crew Replacement Training.
Soldiers that were not tank crewmen received
three days of TCST in preparation for them to
serve as replacement gunners and loaders in
regular tank crews.

Accelerated Tank Crew Refresher Training.

Crews in an experienced tank company that

had not recently participated in annual gunnery
training received either one or three days

of TCST as refresher training.

1Training cost
in Appendix O.

estimates for three of the programs are given
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Modification of TCST was necessary for each of the trial
implementation. Adaptation of the original program to the M60Al
tank was required for all applications, which entailed relatively
minor changes in content to accomodate task relevant equipment
differences. Other changes were made to adapt to trainee back-
ground, available training time, and training conditions, such as
the availability of ranges, subcaliber devices and service ammuni-

tion for gunnery training.

The reader should note at the outset that the assorted
training trials reported here in no way represent systematic varia-
tions of training conditions relevant to the design of TCST. 1In
most cases, limited planning time and resources and the urgency of
on~going training schedules precluded the kind of controlled inter-
vention one strives for in program evaluation. Live-fire criterion
tests were not comparable from study to study; those who delivered
the training differed in background and familiarity with TCST; of
those who scored the hands-on readiness tests, some were trained in
test administration and some were not, and some were more closeiy
involved with the performance of trainees than others. In short,
study objectives, training procedures and evaluation criteria were
adapted to the physical and persomnel resources available in each

case.

THE TRIAL IMPLEMENTATIONS

1. Training Center Active and Reserve Mobilization

This study involved the tryout of three training programs
assembled for the purposes of armor crew mobilization and transition

training. The programs are summarized as follows:

4
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. Tank Crewman Skills Training (TCST). As described

above, this program represented a modification of
that designed for armor reserve components to use

in training operation and maintenance of the M48AS
tank. The individual training portion of the pro-
gram covered 105 crewman tasks identified as "criti-
cal" in terms of their relevance to Table VIII
exercises and other crew skills designated as impor-
tant by the Armor School. The tasks were divided
into four training packages, one for each crew posi-
tion. A package consisted of readiness tests and
training modules addressing functional groups of

job tasks. The training is performance-based and
individually managed, though some of the knowledge
training (TEC Lessons) was group paced. With the
minor modifications in task procedures necessary to
adapt to the M60Al tank, and to accomodate three
principal tracks (Driver, Loader/Gunner, and Tank
Commander), the program was implemented. A trainee
took only one of the three tracks.

Expanded Basic NCO Course (EBNCOC). This program

consisted of lesson plans from the Armor Basic NCO
Course supplemented by selected TCST modules. The
training covered essentially the same tasks as TCST,
was similarly divided into three tracks, and included
both knowledge and hands-on training. This program
differed chiefly from TCST in two respects: 1)
knowledge training (TEC lessons) was self-paced, and
2) the Readiness Tests were given on a post-training
basis only.

Self-Managed Mobilization Training Program (SMMT).
This program enlarged the scope of armor tasks
covered, and featured a self-management approach to
training. Approximately 30 tasks were included
which were not covered in the two other programs.
Many of the additional tasks represented areas of
tank crew performance emphasized in the Armor Tank
Force Management Study: NBC, recovery operatioms,
communications, extinguishing fires, and camouflage,
cover and concealment. The program consisted of

a set of training objectives, hands-on criterion
tests, resource materials (FMs, TMs, TEC Lessons,
etc.), and a course map designating a recommended
order for taking the modules. A trainee selected
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cae o0 ten module ciusters, read the objectives

tor the first m-dule, studied whatever available
resource material he wished, and reported for

t2sting when he thought he was ready. In contrast

to the other programs, this training was not tracked;
traineces were responsible for tasks pertaining to

all four crew positions.

Trainee Groups. Trainee groups were comprised of active

dutv soldiers from the USATCA's lst and 4th Training Brigades and
the 19ith Armored Brijade, and reservists from the 100th
Prairing Bivisioa. Group background characteristics are summarized

in Table 1.

The tirve groups of trainees appeared dissimilar in impor-
tant respects. frroem the standpoint of experience, TCST trainees
seemed tec have an edge o&er tﬂe cther two groups: they tended to be
predominantly active duty soldiers with more years in service and of
slightly higher average rank; over 40% held the primary MOS of 11-E.
The group receiving the Expanded BNCO training, while comparable in
terss of the relative number of active duty soldiers, were propor-
tionately under represented by men with the 11-E MOS (147%). Soldiers
undergoing the SMMT program were typically reservists (82%) with
fever vears service, although nearly half (46%) held the Armor Crew-

man's primary MOS.

To the extent that one associates tfainability in this con-
text with a background of active duty experience as an 11-E, the
TCST group appeared to have an edge on the other groups going into
the training. Such differences in composition of the three trainee
groups are pertinent to interpreting results of the training

evaluatiocn.
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TABLE 1

BACKGROUND CHARACTERISTICS OF TRAINEES
BY CREW POSITION AND TRAINING PROGRAM "

TRAINEE CHARACTERISTICS
NUMBER YEARS

TRAINING TRAINING OF GRADE PMOS COMPONENT AGE SERVICE
PROGRAM CREW TRAINEES (MEDIAN) (7% 11E) (% ACTIVE) (MEAN) (MEAN)
TCST Driver 10 E-7 07 100 % 32 14.2

Gunner/

Loader 10 E-6 10 % 60 7 30.6 6.3

Tank

Cmdr. 14 E-5 93 % 93 % 27.5 6.4

All 34 E-6 41 % 85 % 29.7 8.3
EBNCOC Driver 16 E-5 31 % 81 % 27.6 3.5

Gunner/

Loader 13 E-6 8 7% 160 % 30.8 10.4

Tank

Cmdr. 17 E-5 0% 88 % 26,1 5.1

All 46 E-5 14 7 89 7 27.9 6.0
SMMT All 24 E-5 46 7 18 7 29.4 3.4

7
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Training Delivery. Trairing was administered by training

center cadre who, depending on the particular program involved, admin-
istered diagnostic pre-tests, supervised remedial training, and con-
ducted all readiness (criterion) testing. Soldiers assigned to TCST
cr EBNCOC spent up to a week preparing for post-test evaluation; those

participating in SMMT were alloted two weeks for preparation.

Results

Hands-On Test Performance. Principal training results

are given in terms of hands-on post-test comparisons among the three
groups. TCST and EBNCOC groups received the same hands-on post-tests,
and to enable comparison with SMMT trainees the latter were adminis-
tered a sample of the same hands-on tests. Comparisons involving SMMT

trainees were possible for tasks in the loader and driver areas only.

Results of the hands-on testing are shown in Table 2. With
exception of loader tasks in the Mission Preparation area, performance
of TCST trainees was uniformly high, ranging from 81% to 100% "GO."
Overall performance of EBNCOC trainees was moderately high. Of the 12
possible test compairsons between TSCT and EBNCOC, the former group scored
higher on eight and lower on three; performance was at a maximum for
both groups on the remaining test. Only two of these apparent differ-
ences were found to be statistically reliable, however, both in favor
of TCST trainees. Areas of significant difference were Weapons Mainte-~
nance (lcader) and M85 Operation and Maintenance (TC): All TCST trainees
-assed these two tests, whereas "GO" rates for EBNCOC trairees were 57%

and 71%, respectively.

Hands-on performance of the SMMT group was low, and sig-
nificantly so, in the three areas tested (Combat Loading, Replenisher
Tape Reading, and the driver's Before Operation Checks). The combined
pass rate of TCST and EBNCOC groups was approximately 95% on these tests,

where only about half of the SMMT trainees scored "GO."




TABLE 2

PERCENT "GO" FOR HANDS-ON POST-TESTS
FOR THE THREE TRAINING PROGRAMS

4 |
: TRAINING PROGRAM
TCST EBNCOC SMMT
. HANDS-ON TEST N % "'Go" N %z "Go" N % "co"

Loader/Gunner 11 14 24
Mission Prep. 54 --1 -
Cmbt. Loading 100 93 503
Wpns. Mtn. 100 57° -
Replen. Tape 100 93 503
Opnl. Checks 91 100 --
Wpn. Prep. 100 100 -
Tact. Opns. 91 86 -

Driver 9 15 24
Before Opns. 100 93 583
Tact. Driving 100 80 -

Tank Commander 16 17
M85 100 7172 --
Prep. to Fire 81 88 -
Wpns. Prep. 94 100 -
Tact. Opns. 94 88 --

}Not tested.

“Significantly smaller than corresponding percentage for TCST (p < .03).
3Significantly smaller than corresponding combined percentage for

. TCST and EBNCOC (p < .05).
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L total of 29 TEC lessons with written criterion tests were
available for use in the three training programs. Post tests were
taken on tiese lessens by virtually all TCST trainees, ani on a
serple of 10 lessons by the SMMT group. TEC post tests, with one
¢xcoeption, were cither not taken or not recorded for EBNCOC trainees.
Sata for the 9 lessons on wiiich between-group compariscns could be
~ade is shown in Table 3. Performance by TCST trainees on these 9
lessons depicts reasonably well the pass rate pattern over all lessons.
Tre trend was toward higher performance by those in the Loader/Gunner
Tra. toan thoese in the Driver and TC Tracks, although the 35% on
Vehicle ldentificaticn was the lowest percent "GO" on all TC lesscns.

Noticeanle in Table 3 is the uniformly low performance of the
SMMI .roup. Fuw if any of the trainees passed the post-tests for
those TEC lessons sampled, which indicates they knew substaatially
Tews ahcut how to perform tasks--at least in the eight areas tested--

shan did the TCST group.

Trainee Opinion

To supplement performance data, trainee opinions were mea-
sured using an 18 item questionnaire (Appendix B). The questionnaire
wus given to each group of trainees before training began and again
after it was completed. Questions pertained to the quality, pace,
and accomplishments of both audio-visual and hands-on training. The
substance of the questions was the same in both pre-training and
oost-training versions of the questicnnaire. Only the verb tense
changed, with the pre-training version designed to elicit expectations
Je.g., "Will vou like....') and the post-training version to elicit

vrinions fe.g., "Did you like....").

10
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TABLE

3

PER CENT "GO'" ON SELECTED WRITTEN (TEC) POSTTEST

FOR THE THREE TRAINING PROGRAMS

]
TRAINING PROGRAM
TCST EBNCOC SMMT
Written Test N %"'GO" N %"Go" N %'Go"
Loader/Gunner
Coax Maint. 11 73 -1 24 0~
Coax Trblsht. 11 100 - 24 A
Brsgt. I 10 70 - 24 25+
Brsgt. II 11 73 -— 24 0¢
Prep. for Opnms. 11 91 -- 24 0<
Aux. Fire Con. 11 91 - 24 0-
Xenon Sit. 11 64 - 24 42
Driver
Op. Checks 10 40 - 24 0°
Tank Commander
Veh. Ident. 11 35 17 41 -
1 _ jndicates test results not available.
2 Significantly smaller than corresponding percentage for TCST (p < .05).
f
11
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{nfortunately, because of administrative difficulries, not
all trainces completed both forms of the questiomnaire. Data for
those that did (Table 4) were analyzed in terms of shifts in
opinion from what they expected before training to what they con-
cluded after training. Responses were coded as favorable or nnfa-

wcratle and tabulated by question for each trainee group. These
data are summarized in Table 5. Post-training opinions of the
EBNCOC group were slightly higher overall than those of TCST (81%
and 75%, and both groups held substantially more favorable views

of training than did SMMT (46%). But these results should be
viewed in light of trainee expectations. Notice from pre-training
responses that EBNCOC trainees were much more optimistic, with 817%
on the average holding faverable expectations about the forthcoming
training, whereas the TCST and SMMT groups averaged 57% and 61%
respectively. Since the pre-training questionnaire was given before
trainees had anyv knowledge of the instruction they were to receive,
differences in expectations probably reflect differences in group
characteristics; and since the EBNCOC group was distinguished by
having relatively few 11-E (14% as compared to over 40% in each of
the other groups), this difference in training background may have
produced the difference in expectaticns. In any event, it is the
shifts in favorability from before to after training that are note-
wothy in Table 5. The TCST group showed an average increase in
response favorability of nearly 20 percentage points, indicating
that they thought the training was much better than expected. SMMT
trainees, on the other hand, showed an average decrease of 15 per~
centage points, indicating they thought their training was poorer
than expected. No change was found for the EBNCOC group who

apparently found their training to be about what they had expected.

12
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TABLE 4

RELATIVE NUMBER OF TRAINEES RESPONDING TO
THE TWO FORMS OF THE OPINION QUESTIONNAIRE

TRAINING NUMBER OF NUMBER COMPLETING PERCENT COMPLETING

PROGRAM TRAINEES BOTH FORMS BOTH FORMS _

TCST 34 19 56

EBNCOC 46 13 28

SMMT 24 21 88 AAJ
TABLE 5

AVERAGE PERCENT OF FAVORABLE QUESTIONNAIRE
RESPONSES FOR PRE- VERSUS POST-TRAINING ADMINISTRATION

TRAINEE |
GROUP PRE-TRAINING POST-TRAINING J
TCST 57.0 75.4" !
EBNCOC 81.3 80.8 !
SMMT 60.8 45,81 't

1St:atisti.cally significant shift in response favorabilitv
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Jlscussion

Test Performance. 'Hard" comparisons among the three pro-

grare are difficult if not impossible given differences in composi-
tion o1 the three groups, scope of the pregrams, training time, and
metihods o7 instruction. No vne of these factors was systematically
varied relative te t. . others, so post-training performance data is
horelessly confounded between the three programs. The best that
-da be done is to highlight the similarities and differences among
tie progrars relative to training results observed.

-

The 7087 and EBNCOC programs were similar in scope and in

dissimilar in backgreound characteristics of the trainees. Both
SYeens cowsisted of over 807 active duty scoldiers, but were quite
Jifierent in MOS mix. The TCST groeup consisted of 41% 11-E, which
Pv o track surlivided as follows: 07, Driver; 107, Lcader/Gunner;

v Tank Joomander. Only 147 of the ERNCOC trainees held the 11-E
YOSt 317 of the Drivers, 87 of the Loader/Gunners, and 0% of the
iany Cormanders. Is the slightly superior overall hands-on
serformance by the TCST group (Table 2) attributable, therefore,

te variat? . in instructicnal method or to the fact the EBNCOC pro-
sran had more people to put through transition training? It is
difficult to say conclusively, but reference to Table 2 indicates
ao dramatic reversals in pattern of performance between groups

from track to track despite substantial shifts in MOS composition
of subgroups. That is, taking the liberty of averaging hands-on
performance by track for the two groups and comparing this with

the MOS breakdown by track, as shown in Table 6, reveals no notice-
able association between differences in performance under the two
programs and shifts in MOS ccmposition by track. This suggests
thiat differences in test performance are probably not attributable

to MOS characteristics of the two groups. But the reader should

¢
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TABLE 6

AVERAGE HANDS-ON TEST PERFORMANCE AND MOS COMPOSITION
BY TRACK FOR TCST AND EBNCOC

TRAINING PROGRAM
TCST EBNCQC
TRACK %ll—E_ AVG.Z"Go" Z11-E AVG.%"GO"
Loader/Gunner 11 97 8 88
Driver 0 100 42 87
Tank Commander 93 92 0 87
Total Group 41 96 14 87

15
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bear in mind that this cannot be held conclusively, particularly in

light of the relatively small differences in test results.

Even less can be concluded from a comparison of SMMT with
the other two programs. Although differences were large in the
few areas of performance measured, SMMT was dissimilar in scope,
training time, training method, as well as in background charac-
teristics of the trainees. SMMT attempted to train a group
(predominantly reservists with less than half the years of service
averaged by TCST trainees) in all four dqu positions (plus
several additional job tasks) in no more than twice the time avail-
able for training in the other programs. Indications are that this
was simply too ambitious an undertaking, since the percentage of
trainees who completed SMMT averaged 667 over all task clusters.
A completion rate of 527 was reported for the Gunnery cluster and
for the Maintenance cluster--the two SMMT areas which covered those
tasks later tested in the post-training hands~on comparison. The
52% corresponds well with the 50% - 58% SMMT "GO" rate on the three
hands-on tests sampled for comparative evaluation (Table 2). Thus,
completion percentages for SMMT may offer reasonable estimates of

nands-on proficiency in other areas as well.

Although SMMT performance shortfall cannot be attributed to
4 particular cause, a word about the self-management approach to
training is called for. The advantages of self-instruction or
self-pacing are well recognized. But it is only as effective as the
quality of instructional materials and the management of the learn-
ing situation. Developing 4 self—instructional/self-manéged training
program requires much more time, effort and expertise than do instruc-
ter mediated training programs. In the case of the SMMT program,
the developer's effort and competence could not possibly offsct the

severely limited time for development that was available. Indeed,

.
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it would have been remarkable if even one of the fifty-plus modules
could have been designed, tested and revised in the time and with
the resources allotted for all. .
Results of the trainee opinicv.. questionnaire generalf&
supported the foregoing discussion of performance outcomes. Sol-
diers completing TCST found the training to be significantly better
than they had expected, and those completing SMMT found theirs to
be significantly worse than anticipated, even though both groups
began with about the same overall level of expectation. Opinion
data for EBNCOC trainees were less conclusive, since for some
reason they began training with much higher expectations than the

other groups.

Reasons for the poor reactions to SMMT training are probably
much the same as those mentioned in connection with the lower per-
formance of this group. SMMT trainees were responsible for learn-
ing more tasks and were given a minimum of instructional guidance.
That many failed to complete training is sufficient cause for

their unfavorable reaction to the program.

2. Training Center Crew Mobilization Trainup

Following tryout of the three programs of individual skills
training, TCST was selected for evaluation in conjunction with a
crew training program. Twenty M60Al tank crews from the 194th
Armored Brigade participated in this trial run of a complete mobi-
lization training package. Background characteristics of the
trainees are shown in Table 7.

The training was conducted over a ;hree week period, with
the first week spent in diagnostic testing and remedial training

of individual skills, TCST, and the last two weeks devoted to

17
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TABLE 7
BACKGROUND CHARACTERISTICS OF TRAINEES
IN TCST(2)/CREW TRAINING

CREW POSITION

CHARACTERISTICS LOADER DRIVER GUNNER TANK CDR.
Nuther of men 24 21 21 22
Grade (Median) E4 E4 E4 E6
PMOS (5 11E) 88% 90% 867 737
Age (Mean) 20.4 22.1 24.1 30.3
Years Service (Mean) 1.8 1.8 4.5 12.1

18




crew training. Though the crew training was not the crew module
contained in the original TCST program, it did consist of practical
exercises in maintenance, fire fighting, refueling, ammunition,
reloading, evacuation, tactical movement, pregunnery and firing
position drills, plus various dry and live fire gunnery exercises.
The two major criterion measures were a tank crew qualification
test and gunnery performance on Table VIIC., Training was conducted

by cadre from the U.S. Army Training Center Armor.

Results and Discussion

Individual Skills. Performance in TCST was measured in

terms of krowledge (TEC) test and hands-on readiness test results
as with all previous individual training. Post-test results on
the TEC e¢xercises were recorded and compared with those obtained
in the previous study [TCST(1)]. These data are summarized in
Tatle 8. Performance on completion of the TEC lessons was
uniformly high. The group means by crew position were over 90
indicating the crew members were well prepared from the standpeint
of knowledge of their individual skills. It is also worth noting
that thev scoered as high or higher than TCST(l) trainees on 23

of the 29 vritten post-tests taken by both groups, though in most
cases these differences were not large enough to be statistically

relicghle.

Pre-test performance on the hands-on portion of training
is shown in Table 9 along with comparable data for the cadre. This
compariscen was made because the cadre group was more similar in
background to TCST(2) trainees than was the TCST(1l) group. Pre-
test performance was low for all but the Loaders. The overall
indication was that at the start of training the trainees needed
considerable work on their individual skills. The extent to which
this work was accomplished is not known, however, since post-test

results of hands-on training were not available.
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MEAN SCORE BY CREW POSITION ON

TABLE 8

WRITTEN (TEC) POST-TESTS FOR TCST GROUPS

TCST (1) TCST (2)
NUMBER GROUP NUMBER GROUH
CREW POSITICN OF TESTS MEAN OF TESTS MEAN
Tank Commander 8 89.0 8 90.5
Gunner 9 91.6 10 96.1
Loader 12 92.7 10 97.1
Driver 2 77.5 4 98.2
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TABLE 9

PER CENT "GO" ON HANDS-ON PRETEST FOR

———

CADRE AND TCST(2) TRAINEES ;
TEST CADRE TCST(2)

Tank Commander

A Before Operations Procedures 64 10!

C Weapons System Preparation 71 40

E Tactical Operations 50 30
Gunner

A Before Operations Procedures 50 0}

C Weapons System Preparation 62 0!

E Tactical Operations 85 68
Loader

A Mission Preparation 65 60

B Combat Loading 54 85

C Weapons Maintenance 73 80

D Replenisher Tape 96 100
Driver

B Before Operations Procedures 58 40

D Tactical Driving 62 40

lsignificantly smaller than percentage in cadre column (p < .01).
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n termas of their reactions to the individual readiness training,
TCST(Z)  trainees rated the program about the same as the earlier
TCST(.) group. Pre-training questionnaire responses averaged
atout 3>3% favorable, and rose to 677% after training, indicating

thev thought that overall the program was better than expected.

Crew Training. Achievement in crew training was measured
chiefly by day and night versions of the Tank Crew Qualification
Test (TCQT). Performance on the TCQT is summarized in Table 10.
As measured in terms of the percentage of task standards met,
Table 10 shows that on the whole crew proficiency ranged from 817%
to 887 on non-firing duties and from 557% to 66% on the firing

exercises.

Further gunnery data were available on five crews who
fired Table VIIC both before and after crew training. Engagement
times, accuracy, and point scores which were averaged over
engagements and crews are listed in Table 11. Substantial
improvement from before to after training was evident on all mea-
sures, though, because of the few crews involved, only the

improvement in time scores was found statistically significant.

It is apparent from the available data that crew training
was successful in improving crew performance. The question remains
as to whether that improvement was sufficient. Crew proficiency
levels of over 80%, as were reported for non-gunnery skills, may be
satisfactory when judged against the objectives of mobilization
training. Gunnery proficiency only marginally above 50%, however,

probably is not.
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TABLE 10

TANK CREW QUALIFICATION PERFORMANCE ON TASK STANDARDS

STANDARD SATISFACTORY

Day Engagements

Main Gun
Crew Duties 85%
Time and Hits 667%
Machinegun
Crew Duties 81%
Time 65%
Coverage 58%
Situation Reports 88%

Night Engagements

Crew Duties 86%
Time and Hits 557%
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TABLE 11

CREW GUNNER PERFORMANCE ON TABLE VIIC

BEFORE AFTER
MEASURE OF PERFORMANCE TRAINING TRAINING
Opening Times! 16.6 sec 8.4 sec?
Closing Times! 31.3 sec 19.0 sec?3
Area Coverage 27% 60%"
Main Gun Hits 20% 55%"
Scores ! 295 pts 653 pts”

lLeast square estimates for three missing values were obtained
by Yates method (Cochran and Cox, 1957). Means were computed

including the estimated values.

“Significant decrease from Before to After (p < .05).

3Significant decrease from Before to After (p < .01).

“No significant change.
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3. Field Unit Annual Gunnery Training

This trial run of TCST was conducted in an active Army tank
battalion preparing for annual gunnery qualification. During the
pre-test phase of the implementation, the readiness tests were
administered to the battalions' tank crewmen, and appropriaEe
remedial instruction recommended for each based on readiness test
results. A post-test was administered approximately five weeks

later as each crew finished firing the gunnery tables.

Before the training was implemented, however, revisions
in content and delivery procedures were made. Some changes per-
taining to differences in the M60Al and M48A5 tanks had been made
on-the-spot during the two previous trial runs, but time had not
been available to formally revise TCST for use with the M60Al in
an active Army setting. Content changes included: replacing M2
machinegun tasks with M85 machinegun tasks; changing references to
support rollers in tasks concerned with track tension checks and
adjustment; and, appropriately modifying nomenclature and descrip-
tions of gages and warning lights in the driver's compartment.
Readiness tests and training module outlines were prepared for
additional tasks recommended for inclusion in the program by the
Armor Center. In all, the tasks added to TCST are listed in
Table 12.

Modifications in guidelines for test administration and
training delivery were made to take advantage of differences between
active and reserve units in time and resources available for train-
ing. The bulk of these changes pertained to guidance for testing,
and included: instructions for administering and scoring the written
portions of the readiness tests; instructions for the officer-in-
charre of conducting the hands-on readiness tests; and instructions
for scorers at each hands-on test station. These guidelines are

presented in Appendix C.
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TABLE 12

TASKS ADDED TO TEST

CREw POSTTION

TASK

Jdriver
Loader .
Gunner .

Tanxk Cormander

All crewmen .

Use camouflage, cover and
concealment
Prepare tank for towing

Operate tactical FM radio
Charge manual elevation svstem

Load an M85 machinegun
Clear an M85 machinegun

Check operation of M3
heater (gas particulate
unit)
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Trainees. A total of 54 tank crews, or 216 soldiers, from
an Armored Battalion at Fort Carson participated in the training
study. Pre-testing and training proceeded from a Battalion Bgttle
Roster designating the crew and crew position of soldiers for crew
gunnery qualification (Table VIII). For the most part, crer nor-
mally manning a given tank were kept intact, with crewmen serving
in their normal crew position; vacant slots, created by reassignment,
impending separation from service, sickness, etc., were filled by
drawing additional troops from the battalion on an as needed basis--
an approach that in some cases led to crewmen being assigned to
positions other than they normally held. Background characteristics

of the trainee group are sumnarized in Table 13.

Scorers. Division demands for support depleted the ranks
of those experienced peréonnel who had originally been singled out
to administer the readiness tests during the pre-test phase of the
study. As the only practicable alternative, each line company was
asked to detail seven soldiers to serve as scorers. The 21 indi-
viduals chosen for this role were among those assigned to gunner
and tank commander positions for the training and gunnery qualifi-
cation study, so they served in hoth roles. Their experience in
armor was generally typical of other gunners and tank commanders in

the battalion.

Since these scorers were not available for the post-testing
phase of the study, four new scorers were provided by the Armor
School and trained by the study team. These four NCOs, under direc-
tion of the research and development coordinator of USARI-Fort Knox,
conducted the post-testing phase in whicn readiness tests were

administered to crewmen on completion of Table VIII firing.
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TABLE 13

BACKGROUND CHARACTERISTICS OF
TCST ANNUAL GUNNERY TRAINEES

—— - 1
NOMBER OF GRADE MO. SERVICE AGE [
POSTITION TRAINEES (MEDIAN) (MEAN) (MEAN) YRS. j
Driver 46 E-4 25.9 21.3 !
Loader 43 E-4 34.9 21.6 |
i
Gunner 54 E-4 35.8 22.4
Tank
Commander 58 E-6 83.2 27.3
ALL 201 E-4 47.0 23.4
;J




Pre-test Procedures. Pre-testing and remedial training was

conducted during two one~week periods. In general, the procedure
involved the study team establishing liaison with the battalios,
coordinating plans for data collection, training scorers, super-
vising collection of the written and hands-on test data, ide&tifying
appropriate remedial instruction for each soldier, and administering

background and opinion questionnaires.

! and

Two days were spent setting up the testing site
training scorers. Scorers were briefed on the purpese of the train-
ing study and the kinds of hands-on performance tests to be admin-
istered, and instructed in the general scoring procedures to be
followed (Appendix C). On completion of these¢ familiarization
activities and before further intensive scorer training, all scorers
were administered the written and hands-on readiness tests for the
positions (i.e., gunner or tank commander) to which they had been
assigned in the study proper. All then completed their scorer

preparation by alternately performing and scoring the hands-on tests

that they would be administering during the pre-testing phase.

Each testing day began with a group of approximitely 36 sol-
diers receiving a briefing on the nature and purpose of the study,

completing a background and training expectations questionnaire,-

and taking the written portions of the readiness tests. On completion

of this first session, they reported to the hands-on testing site
where they were identified by crew position and organized into four

groups. Each group was then briefed on the testing procedure, told

ITest site layout and corresponding test components are given in
Appendix D.

2This training expectations questionnaire; along with its counter-
part post-training opinicn questionnaire, was a revised versien
of that shown in Appendix B. Revisions entailed shortening it
from 18 to 11 questions, and changing the response array from five
scaled alternatives to & seven-point scale of agreement.
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how they weould progress through the testing stations, and informed
¢f the first station to which they were to report. At a given
station the scorer read a standard set of instructions to each
soldier who was to be tested at that station. An example of the
instructions given for a portion of the driver's hands-on readiness
tests is provided in Appendix E. Also presented in this example
are the tasks on which drivers were to be examined, the conditions
under which testing was to occur, and a series of notes to remind
test adminstrators about specifics of the testing procedure. The
test then began and continued until performance on all of the rele-
vant tasks had been evaluated. As each task was performed, the
test administrator recorded in an answer booklet whether each
required step performed satisfactorily (GO), unsatisfactorily (NO
t0), or whether the step was not required and not performed (NA).
Items not required and therefore marked NA were those for which the
appropriate test conditions could not be met, either because of
lack of equipment or terrain specifics. Approximately one and a
half hours were required to test lcaders, gunners, and tank
cormanders.  Driver testing required about one hour. After test-
ing, scorers returned all test booklets to a central collection
point where they were reviewed and used to identify needs for

refresher training for each soldier.

It is important to note that departures from prescribed
testing procedure were detected during the pre-testing phase. For
example, on parts A and C of the gunner and tank commander readiness
tests. the tasks were frequently 'talked through' by the soldier
rather than actually performed. Although scorers were ccnstantly

discouraged from using this approach, it did in fact occur frequently.

, Remedial Training. A soldier's performanée on both the

written and hands-on portion of the readiness test determines the

instrictional modules he will take. The remedial training for
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both the written and hands-on portions of the readiness tests was

to be conducted by each line company based on the needs of each sol-
dier as determined by his test results. Then, the soldier woulg
take the post-test for the appropriate TEC lessons and return to

the hands-on test site to be retested only on those portions on

which he received remedial training.

For a variety of reasons, the most compelling of which
was continued division demands for support, the line companies were
not able to conduct the remedial training for the hands-on portions.
After the second day of testing, therefore, the testing procedure
was modified. The scorers were instructed to remediate the
hands-on tasks on the spot using one-on-one performance training
and then retest the soldier immediately. The remedial training for

the written tests was conducted as planned.

Following pre-testing and remedial training, soldiers
returned from one to three days later to Battalion Headquarters
where they reassembled for the purpose of completing a pest-training

opinion questionnaire.

Post-test Procedure. Approximately five weeks following

pre-test and remedial training--a period in which the battalicn
fired the gunnery tables, to include a second experimental firing
of Table VIII--the readiness tests were readministered to all
available crewmen. The procedure followed in conducting the post-
test was much the same as for the pre-test, except that fewer scl-
diers were tested at a time, and the four scorers conducting the

testing were better trained and better supervised.
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Results

Results of the training study are given in terms of
individual readiness test performance, crew performance on Table

VIII and trainee reactions.

Readiness Test Performance. Of those trainees designated

for the training, a total of 208 took at least cne portion of the
readiness test appropriate to their crew position; 196 usable
hands-on test and 115 written test scores resulted. The pre-test
data are summarized in Tables 14 and 15. Results are tabulated in
terms of the average proportion of steps in task performance
(performance measures) correctly executed (Table 14), and in terms
of the average proportion of tasks passed-~-that is, tasks in which
all steps were performed correctly--(Table 15). Scores on the
hands-cn portion of the test were moderate to high, with the
relative number of performance measures passed ranging from .76

for the lcaders, to .95 for the tank commanders; mean proportion

of hands-on tasks passed was slightly lower, ranging from .60

for loaders, to .87 for tank commanders. Substantially lower

was overall performance on the written portion, where, as shown in
Table 15, on no more than 10% of the tasks could soldiers typically
answer all questions ('performance measures') about task perform-
ance. The pattern of scores over crew positions remained much the
same regardless of the subtest or measure used, with loaders scoring
the lowest, tank commanders the highest, and drivers and gunners in

between.

A total of 130 soldiers took part in the post-test, and of
these only 63 had taken the pre~test for the duty position in which
they served during Table VIII qualification and post-testing. The

.
)
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TABLE 14

AVERAGE TASK PROFICIENCY'!
BEFORE GUNNERY TRAINING

L . wi ? -—
| VI PRE-OP WPNS TAC TOTAL TUTALr Toraq
LﬁPOSITION 1N CHECKS MTN OPNS H-0 N nRT\,J N TEST ;
Tk Cmdr AT 57 .95 .92 .96 .95 28 .70 ; 60 .811
. j
Gunner l 51 .86 .86 .93 .88 38 .36 ¢ 54 .68%
t
, Driver | 46 .79 N/A .94 .87 | 30 48 149 .73
| |
Loader 42 .72 .75 .79 .76 19 29 | 45 .68
] i | o
Mean proporticn of performance measures passed by task, averaged
over soldiers and task areas.
TABLE 15
MEAN PROPORTION OF TASKS
PASSED BEFURE GUNNERY TRAINING
} PRE-OP WPNS TAC TOTAL TOIA.LI 'I\)'IAI'
POSITION ' N CHECKS MTN OPNS H-0 N WRTN | X TEST
_ ; LA
Tk Cmdr & 57 .86 .90 .85 .87 | 28 .10 . 60 .49
i |
i Gunner 51 .63 .69 .78 .70 ' 38 .05 54 .37
‘ .
Driver | 46 .63 N/A .81 720030 .07 | 49 .39
' |
‘ .54 .56 .69 60 |19 .03

Loader L 36

—

45 .3iJ
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r-..iring o7 cecupied other positions during the pre-test, or were
n.. to the battalion, or were newly assigned to tanks. Post-test
<cores, shown in Tables 16 and 17, indicate lower overall perform-
ance than for pre-testing. With exception of lcaders, whose
hands-on test perfurmance remained about the same from pre- to
pust-testing, hands-on scores after gunnery training fell from 10
sercentage points (tank commander) to 30 percentage points (gunner)
“_ivs what they were before training. That individual skill pro-
7iciencr would be lower after training than before makes little
et . Such a drop in proficiency might reasonably result from

anw of three conditions: (a) changes in crew personnel from pre-
test te post-test pericds, (b) more stringent scoring of the post-
teste or () lower motivation of soldiers during post-testing when
tierr formal gualification firing had been completed. The first

L tiwese can be uvgluu;gd-by looking at the pre-post performance
coothe n 3 crvewmen tested both times. Shifts in post-test scores

{.r l.se orewinen, as o<shown in Tables 18 and 19, generallyv parallel
tacse Tor tho groups at large, indicating that the skill level of
New oresmen (or orowmen scervine in different duty positions from
these in vhich thev were originally tested) were not substantially
citrerent from that of crewnen serving in the pre-test phase only.
The possibilicy that lower post-test scores are attributed to lower
~etivation rollowing gunnery gqualification is not appealing, since
there was no ohservable evidence of reluctance or apathy on the

part of soldicrs tested as reported by the test administrators. The
more llkely explanation i{s that post-testing was conducted nore
rigorcusly than the pre-testing. As mentioned earlier, the NCOs

Wwao fcored the post-test were from outside the test bactalion and
woere carefull: trained and supervised in administering the readiness
teats, whereas, those who administered the pre-test belonged to the
tust bn;talion,also participated as trainees, and werge less well
trained and supervised in their role as testers. The readiness test

.
re-uits, however raticnaljzed, certainly do not indicate that any




TABLE 16

AVERAGE TASK PROFICIENCY!
AFTER GUNNERY TRAINING

-

PRE-QP WPNS TAC TOTAL TOTAL TOTAL |
POSITION | N CHECKS MTN  OPNS  H-0 N WRIN | N TEST |
Tk Cmdr | 30 .86 .88 .83 .85 31 .45 31 .65 ;
Gunner |41 .45 43 .80 .56 1 41 .32 41 44 ;

[ .

Driver |26 .6l N/A .64 62 - 26 .48 126 .55 [
Loader |32 .67 .90 .79 78 | 32 .26 J¥32 .52_J

IMean proportion of performance measures

over soldiers and task areas.

TABLE 17

MEAN PROPORTION OF TASKS

PASSED AFTER GUNNERY TRAINING

passed by task, averaged

PRE-OP WPNS TAC TOTAL {7 TOTAL r’ TOTAL
| POSITION | N CHECKS MIN OPNS H-0 . N WRIN N TEST
{ Tk Cmdr | 30 .62 .74 .69 .68 31 .11 31 .40
Gunner | 41 .22 .20 .63 L35 41 .02 41 .19
Driver 26 .36 N/A .45 .41 26 .09 26 .25
Loader 32 .49 .59 .70 .59 1 32 .02 32 .31
1 | )
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TABLE 18

AVERAGE TASK PROFICIENCY! BEFORE AND AFTER
GUNNERY TRAINING FOR CREWMEN TESTED BOTH TIMES

Tt T -1
[ TEST | PRE-OP WPNS  TAC TOTAL TOTAL TOTAL
CPOSITION PERICD | N CHECKS  MIN OPNS H-0 N WRIN { N TEST
Tk Cedr  Before | .. .96 .97 -96 .96 | .39 .80
after | & .88 .91 .85 87 B e | 28 66
| | |
Gunner  Before . .83 80 .90 .85 .37 | .70
After |8 .57 51 .84 64 112 s | 18 5
|
Driver Before ‘11 .85 N/A .97 .91 | ;  -38 L7601
After .63 N/A .63 .63 | .50 .56
| . '
| Loader  Before . ’ .68 .91 .90 B4, .40 ! g 72
After | .83 .90 .97 .90 | .37, .ﬁij
[ | |
sMean proportien of performance measures passed by task, averaged over
soldiers and task areas.
TABLE 19
MEAN PROPORTION OF TASKS PASSED BEFORE
AND AFTER GUNNERY TRAINING FOR CREWMEN TESTED BOTH TIMES
T r -
TEST PRE-OP WPNS TAC TOTAL‘ TOTAL TOTAL
CPOSITION PERIOD | N CHECKS  MTN OPNS H-0 N WRIN | N TEST
Tk Cmér  Before, .. .88 .93 .84 .88 . .. 10, .49
' after | 2 .64 .77 .71 71 o
| ! |
Gunner Before .67 .61 .70 .66 | .06 L3600
|
after | 18 .29 23 .71 41 112 g 18 oy
Jriver Before | . .72 N/A .87 .79 ;W04 L
After .39 N/A 43 Al .05 .23
Leader  Before | .51 81 .82 .71 ] y 07 39
| ‘after | © .62 .57 .82 .67 .05 | 36 |
L i | 1 |

.




useful individual skills training took place in the two-week pre-test

and training period that preceded regular gunnery training.

Crew Gunnery Performance. Performance of crews in gunnery

qualification (Table VIII) comprises the best available criterion

of the effectiveness of TCST and subsequent crew gunnery training.
Data on Table VIII qualification for the test battalion was less
than firm, since the battalion's objective was to continue remedial
runs of the table until all crews qualified. Scores available for
this report, which include some of the initial reruns of the quali-~
fication table, indicate that 22 of 54 tanks, or about 407, achieved
the 1400 points necessary for qualification. The 407 figure may be

viewed as a generous estimate of first run Table VIII qualification.

Though the overall levels of both individual (hands-on
post-test) and crew (Table VIII) skill suegest less than adequate
training, it was assumed that the two would correlate positively;
that is, crews with greater individual skill would tend to score
higher on Table VIII. Thus, correlations were computed between
hands-on subtest performance and Table VIII scores. This was done
for tank commanders and gunners onlv, since they are the more criti-
cal crew positions and since so few drivers and lvaders took the
post-test. The correlations, presented in Table 20, offer no sup-
port of a relationship between individual skill proficiency and crew
gunnery. In fact, if the coefficients could be considered statis-
tically reliable, they would indicate a general negative relation-
ship between individual skill and crew gunnerv preoficiency. Wworth
noting, perhaps, is the row of low positive correlations fcr gunner
target-engagement test performance and Table VIII scoures, an array
which stands in contrast to the predominance of low negative
coefficients. The three "significant' nega&ive correlations are
not particularly meaningful since 5% or three of the 60 correlations

computed might reasonably be expected to achieve statistical




CORRELATION OF TANK COMMANDER, GUNNER

TABLE 20

AND CREW READINESS TEST SCORES WITH
TABLE VIII PERFORMANCE

—
TABLE VIII
READINESS MACH. MAIN
POSTTION TEST GUN  GUN DAY NIGHT  TOTAL
Pre-0Op H-0 .06 -.16 -.15 -.02 -.12
Wpns Prep H-0  -.15 -.28 -.22 -.401 -.36
. Tgt Eng H-O .11 -.28 -.441 120 -.22
T meral B0 0L =31 .37 -.12 -.30
Total “rtn -.01 -.12 -.21 .09 -.09
’ Total Test .Co -.26 -.34 -.02 -.24
Pre-Op H-0 -.16 .06 -.03 -.13  -.11 j
Wpn Prep H-0 .01 ~.02 .01 ~-.23  -.13
f Tgt Eng H-0 .09 .18 .06 .13 12 :
Peilond Total H-0 -.02 .09 .01 -.10 -.05
; Total Wrtn -.15 -.25 -.08  -.431 -.33
[ Total Test -.09 -.06  -.02 -.27  -.19 J
‘Statisticallv significant at the .05 level.

38




significance by chance. About all that can be said, on balance, is
that tank commander and gunner skills, as measured by TCST regﬁiness
tests did not reliably correlate with crew gunnery proficiency on
Table VIII. It cannot be determined whether this is a resulf of
readiness test or Table VIII unreliability, or of the calculations
being based on a biased sample of the battalion's crews; or

whether the skills tested in TCST are in fact of no relevance to crew

gunnery performance.

Trainee Opinions. The opinions of trainees involved in the

pre-test and remedial training phase of the study offer another

source of information regarding the merit of TCST as implemented.

An ll-item training expectation/opinion (before/after) questionn-
aire, similar to that used in the previous studies, was administered
to trainees. Because of an administrative error, only 93 of the
trainees completed both the Training Expectation and Training Opinion
questionnaires. The mean expectation response, when taken over the 11
items and 93 respondents, was 3.86, indicating that trainees generally
expected the training to be neither particularly good nor particu-
larly bad (3.5 being the middle of the 7-point unfavorable-favorable
scale.) Though after training the average opinion of trainees rose

to 4.04, the shift in favorability was not significant. Moreover,
when averaged over the 11 items, the number of trainees who reported
various aspects of the training to be poorer than they expected was
greater than the number who shifted in the positive direction

(Table 21).although this difference also was statistically unreliable.
Taken item by item, only two shifts were statistically significant:
one positive, indicating that trainees found that less training time
than expected was spent on things they already knew; and, one negative,
indicating that more time than expected was spent in the classroom.
Overall, the opinion data suggests that trainees found the training to

be about what they expected--ordinary.
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TABLE 21

MEAN NUMBER OF SHIFTS! IN OPINION
FROM BEFORE TO AFTER TRAINING

!
| POSITIVE NEGATIVE NO
SHIFTS SHIFTS CHANGE
31.4 38.0 23.6

'Number of trainees, averaged over the
11 items.

Discussion

The outcome of this study suggests that TCST, as conducted,
contributed nothing either to the individual proficiency of crew-
ren or to their ability to function effectively in a crew gunnery
exercise. The best overall estimate of crewman proficiency is
probably the per cent of hands-on tasks passed in the post-test,

a tigure averaging about 50%, and ranging from 35% for the gunners
tested to 68/ for the tank commanders. Such results are not
inconsistent with the 40% gunnery qualification observed for the

battalion.

That little useful training was conducted is not surprising
in light of the trainer, training, and trainee turbulence that existed
over the course of the study. The original group of tester/trainers
carmarked to conduct TCST were replaced at the last minute by less
experienced line-company crewmen because of preemptory battalion
support requirements. For similar reasons, apparently, plans for
conducting remedial training in the company areas had to be changed
during pre-testing, with testers taking on the additional responsi-
bilities of providing on-the-spot remediation. Fluctuations in the
trainee ,sample from one phase of the study to the next severely
constrained efforts to cellect useful longitudinal data. These
difficthies simply aggravated attempts to draw meaningful conclus-
ions from what was, at best, a weak study design for evaluating TCST

as an augmentation to battalion gunnery training.
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4. Accelerated Tank Crew Replacement Training

In support of the ARTs Group study program, the Fort,Knox
Field Unit of the U.S. Army Research Institute for the Behavioral
and Social Sciences planned a field experiment to investigalc the
effects on combat readiness of turbulence among tank crewmen. One
of the experimental conditions of the study involved a group of
tank crews in which regular gunner and loaders were replaced by
non-11E MOS soldiers who were to receive a short accelerated tank
gunnery tralning program. The training of replacement gunners
and loaders was to be accomplished using TCST, modified to accomo-
date constraints implicit in the following scenario:

NATO and Warsaw Pact forces are engaged in a gen-
eral war with major land battles being conducted
in Western Europe. NATO tank losses have been
excessive and the U.S. Army's replacement system
for 11E MOS personnel is inadequate. The USAREUR
Commander in Chief has established a small armor
cadre in the communications zone to train avail-
lable personnel as tank gunners and loaders. He
also directed the divisions to provide for a short
"shakedown"” training period for incoming replace-
ments prior to commitment to battle. Tank gunnery
firing training devices are not available in the
theatre of operations.

The constraints governing the modification and delivery of TCST were
as follows:

. Tank commanders and drivers would be 11E MOS
qualified personnel who had recently comple-
ted annual tank gunnery training.

. Non-1lE soldiers would meet the physical and
mental aptitude requirements of 1lEs.

. The non-11E replacements would receive a two-
day tank gunnery training program in the
communication zone and a one-day training
program in the combat zone.

. Tank commanders and drivers would represent an
armor cadre in the communications zone and
unit personnel in the combat zone.
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Limited tank gunnery training facilities would
be available in both the cormunications and
combat zones.

Tank gunnery Table VIII would be used as the
criterion of combat readiness.

These counditions were to guide the trial implementation of TCST, the
purpose being to evaluate the modified program in terms of its use-
fulness in rapidly preparing non-11E soldiers to function effectively

in a tank crew.

Approach
Conduct of the study entailed adapting TCST to the training
constraints, identifying the trainee group, delivering the training,
conducting a Table VIIT gunnery qualification run, and administering

individual readiness tests.

TCST Modification. Considering the entry level skills of

the trainees and the limited training time and resources, it was
necessary to limit the scope of TCST to the bare minimum gunner and
loader skills essential to successful participation in Table VIII.
This was accomplished by first analyzing the content of the Fort
Carson Table VIII (Appendix F) and then checking gunner and loader
task requirements aeainst the tabulated gunnery engagements
(Appendix G). Areas in which the Fort Carson Table VIII differed
from that prescribed in FM 17-12 enabled the deletion of some tasks,
since the Carson Table VIII did not include: simultaneous engage-
ments, firing from a moving tank, range-card-lay-to-direct-fire,

NBC engagements, tank cormander main gun firing, IR or flare engage-

ments.
Critical gunner and loader tasks were then organized into

functional groups (Appendix H), and the groups or training modules

structured tc accomodate available assets, Training assets
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(Appendix 1), the most constrained of which were time and ammuni-
tion, dictated that the training be sequenced in terms of task com-
plexity so that simple procedural tasks were learned first,'the
more skilled tasks next, the interactive aspects of crew tasks
last. Also, skill development was to progress from hands-on non-

firing, through "dry" and sub-caliber firing, to live firing.

The acquisition of crew gunnery skill was based on intensive prac-
tice on the sub-caliber gunnery tables plus one "dry" and one live-~
fire run of a modified Table VI1 (See Appendix J). TCST training
techniques were to be followed, except that no pre-testing was
necessary since the trainees were known to have no previous armor
experience; one-on-one performance training was the predominant
method, though the loader's track began with some self-paced audio-

visual knowledge traininé (TEC lessons). An overview of the three-

day program is given in Figure 1.

Trainees. Twenty~two soldiers with Primary MOS other than
11E were identified at Fort Carson for participation in the study
as replacement tank gunners and loaders. The range of MOS repre-
sented is shown in Table 22. The trainees were typically E-3s
and E-4s with slightly less than 2 1/2 years of service and an

average age of about 21 years (Table 23).

Trainers. Eleven experienced tank commander-driver pairs
were designated as trainers of the gunner and loader replacements.
All had just completed their annual gunnerv training and were
selected for participation in this part of the turbulence experiment
because they had since lost their gunner or loader (or both) for
various administrative reasons. No time was provided for training
the tank commanders and drivers in how to ;onduct the training, so
they proceeded, under supervision of the three-man research team,
using the prepared materials, procedures and schedules the best

they could.
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GUNNER TRACK LUADER TRACK

HANDS-ON PROCEDURES TRNG [ TEC & HANDS-ON PROCFDURIS 11NG
HOURS HOURS
TASK DAY NGT TASK DAY NGT
i . Operate turret 2 1/2 . Ammo handling 21/2 1/2
Prepare-to-fire i . Prepare for Upns 1/72 0
DAY 1 procedures 3o . Coaxial machinecun 2 1/2:
{ . Misfire procedures 1 1/2 ‘ . Prepare-to-fire 1/2 1/2i
; I procedure s ]
t
J | . Misfire procedures 1/2 {L{J
| S I —
COMBINED TRACK
[ " DAY AND LIVE FIRE TABLES I & 11 |
l HOURS
TASK DAY NGT
DAY 1 . Respoend to fire cormands 1 1
Respond tu subsequent fire corrmands 1 1
tespend ty sussejuent Il R SO
|
i
_DRY AND LIVE FIRE TABLES I1i, VI & COAX |
HOURS
TASK DAY ~ NGT
fey Respend to fire cormmands 6 3
Al -
Respond to subsequent fire cormands 21
;
ZERO WEAPONS AND DRY AND LIVE FIRE TABLES VII ]
HOURS
' TASK DAY XoT
DAY 3 ‘. lespond to fire commands 6 3
!. Respond to subsequent fire commands 2 1

Figure 1. Overview of three-day TCST accelerated
gunner/loader replacement training.




TABLE 22

DISTRIBUTION OF MOS
FOR TCST REPLACEMENT TRAINEES

’

FREQUENCY ﬁ]
PMOS TITLE GUNNFR LOADER _ |
. oor Race Relations Specialist ] 1

" O5E Voice Radio Operator 1 1

11B Infantryman 2 1

36K Tactical Wire Opns Specialist 1 1

: 63B Wheel Vehicle Mechanic 1

63C Track Vehicle Mechanic 1

, 71L Administrative Specialist 1 1

72E Telecommo. Center Specialist 1

© 76Y Unit Organization Surveyman 1

94B Food Service Specialist 1 2

958 Military Policeman 2 N
95C Corrections Specialist i !
N . . I

TABLE 23
BACKGROUND CHARACTERISTICS
OF TCST REPLACEMENT TRAINEES
4 MONTHS

NUMBER GRADE SERVICE AGE !
POSITION OF TRAINEFS (MEDIAN) (MEAN) (MEANY |
) Loader | 11 B3 22.8 21.4 !

Gunner 11 E-4 31.6 20.9
1 i
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Training Procedure. Three replications of the three-day

cregrarn were conducted, with eight replacements trained to fill

out four crews in each of the first two replications, and the
renciining six to fill out three crews in the final run of the
program. The training thus spanned nine days in preparing 11 crews
for qualification firing. At the beginning of the first day, thre
replacement trainces were assembled and two were assigned to each
tank commander. After yroviding a4 brief orientation on the M60Al
tank, the tank commander desipnated which trainee would be the
sunner and wiich the leader. Individual training then began,

with the tank commander working with gunner, and the driver with

thie lvader. Non-firing procedure training for the gunners was done
on the tanks: for loaders some was done on the tanks and some in

4 wedpons sterage shed uéiﬁg TEC lessons fer ammunition handling
.nd dismeunted coaxial machineguns for assembly/disassembly. After
apyroxizately six hours of procedures training, each pair of train-
ers brought their trainees together to begin coordinated crew prac-
tice i1 "drv'" fire responses to fire corrands. Training progressed
15 vutlined in Figure 1 through the second day. At the end of the
second day punner and loader trainees were told that they had com-

~leted the two-dav Mcommunications zone"

training program and would
Low be =ent to a tank unit in the "combat zone." The tank commanders
and drivers were cormended for their efforts as a "rear area' armor
tr:ining cadre. They were then redesignated as tank commanders and
drivers of a tank company in the ''combat zone" and alerted to

receive wunner and leader replacements. Upon receiving replace-
~ents, they would have one dav for "shakedown' training before being
cermitted to “combat.” At this time gunner and loader trainee teams
were restructured and assigned to a new tank commander-driver team.
Tne thirg day of "combat zene' training consisted of zeroing weapons

and then firing Table VII, first "drv" and then live.

.

This training procedure was followed in each of tne three

Sootioatiens ot the three-day program,
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Qualification Firing and Readiness Testing. On completing

accelerated replacement training the crews fired Table VIII for
qualification, after which replacement gunners and loaders were
given the TCST readiness tests appropriate to their position:
Readiness testing was done as part of the post-testing described in

the previous study.

Results

Results of the training study are given in terms of crew
performance on Table VIII, individual skill acquisition as measured

by the readiness tests, and trainee reaction to the program.

Table VIII Performance. Ten of the 11 crews completed

Table VIII. Scores ranged from a low of 481 to a high of 1480,
with an average of 1145. Three crews fired above the 1400 minimum
for qualification. Table VIII performance is summarized in Table 24
along with comparable scores from a group of intact crews who fired
the same Table VIII in the same time period and under the same con-
ditions.! The 1l intact crews averaged 1135 points which is essen-
tially the same as that achieved bv the c¢rews with non-11E replace-
ment gunners and loaders. Though both groups qualified the same
number of crews (three), it should be ncted that all of the intact
crews completed the gunnerv table, whereas one of the crews with
replacements did not. An interesting trend shown in Table 24 was
that the crews with replacements fired better during the dav than
at night. According to gunnery lore, appareatly, it is considered
easier to hit targets at night, at least under conditions of white
light. The intact crews did fire better at night than during the

day, though the difference was not statistically significant. The

1A more detailed account of the comparitive performance of crews
involved in the turbulence study is given in: Eaton, Newell K. and
Neff, Janet F. The Effects of Tank Crew Turbulence on Tank Gunncryv

Performance, Army Research Institute, Draft Technical PAEE}. June 1Y78.
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relative difference in day versus night performance for the two

types of crews was not statistically significant either. ’

’

Readiness Test Performance. Performance of the replacement

crewmen on the post-Table VIII readiness tests is shown in Tables

25 and 26 along with corresponding scores for regular gunners and
loaders who had participated in the annual battalion gunnery train-
ing program. Usirg hands—on performance as the best overall indi-
cation of individual skill achivvement, replacement gunners averaged
167 of the tasks and 307% of all performance measures, or slightly
less than half the proficiency of regular tank gunners; leoader
replacements averaged 527 "GO" on the tasks and 657 of the per-
formance measures, or about 737 - 80% as proficient as regular
loaders. Individual proficiency was, das vxpected, even lower in
areas where little or no training was given. CGunners,especially,
were immersed in Quniery or tarpel! enpapement training  (Tactical
Cperations) from the start, and thus were given little practice on
tashe in the dreas of Pre-Operations Cheons or weapens Preparation.
Loaders, who recelved relatively rore training in tne Pre-Operations
and Weapons Maintenance, tended to do better in these arcas on the

readiness tests.,

Readiness test sub-totals, when correlated with crew Table
VII1 scores, reveal little in the wav of syvstematic data regarding
the contributic.. of gunner or loader skill attainment to crew
gunnery proficiency. Individual proficiency and crew gunnery tended
to correlate positively for gunners and negatively for loaders
(Table 27). When gunner and loader readiness test scores were Con-

bined, an overall low positive correlation with crew gunnery

resulted (Table 28). Because of the small number of crewmen invelved,

none of these correlations--eithcr positive or negative--were
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TABLE 25

AVERAGE TASK PROFICIENCY! OF REPLACEMENT
VERSUS REGULAR GUNNER AND LOADER TRAINEES

b READINESS TEST
| PRE- TAC- H-0
POSITION  GROUP_(N) | OP _WPNS _ OP TOT  WRT TOT TEST TOT |
' |
. Rep (11) | .20 14 .63 .30 .18 L26 '
Cunner Reg  (30) | .34 .52 .81 .64 .36 .50
! .

rep (11 .52 55 .88 .65 17 41 ’
'L°a“e‘ Reg  (21) | .74 .91 .91 .86 .30 .58 ]
L -
‘Mean proportion of performance reasures passed by task, averaged

:

!

PUSITION

over svldiers

SUNe v

L.rader

PROPORTION OF TASKS PASSED BY

and task areas.

TABLE

<0

REPLACFMENT
VEESTS REGULAR GUNNER AND LOADER TRAINEES

CGROLP (N)_
Rep (11)
Reg (30)
Rep (11)
Reg (21)

]

PRE-

.10 .05
.27 .25
.40 .52
.56 .56

0P WPNS

READINESS TEST

TAC- H-0 1
OP TOT WRT TOT TEST TOT |
‘ 1
.35 .16 .00 .08 i
10 L4l .03 .22
65 .52 +02 .27
79 .64 .03 .33
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TABLE 27

CORRELATION OF READINESS TEST SCORES AND
TABLE VIII SCORES! FOR GUNNER AND LOADER REPLACEMENTS

r

TABLE VIII o]

READINESS MACH GUN MAIN GUN DAY NIGHT TABLE VIII
[POSTTION TEST ENGMTS ENGMTS TOTAL TOTAL TOTAL
Gunner H-0 Total 47 .25 .10 42 .34
(N = 10) WRT Total -.26 14 -.03 .06 .03

Test Total .31 .26 .08 .39 .31
Loader H-0 Total ~.27 -.40 -.44 =26 -.39
(N = 9) WRT Total .18 -.56 -.25 -.38 -.39

Test Total -.13 -.54 -.44 -.36 -.47

Table VITI scores for the crews in which the replacements served.

TABLE 28

CORRELATION OF READINESS TEST SCORES! AND
TABLE VIIT SCORES FOR CREWS (N=10) CONTAINING
REPLACEMENT GUNNERS AND LOADERS

READINESS DAY NIGHT TABLE v1111

TEST TOTAL TOTAL TOTAL :
a3

Total H-0 .01 .36 .26 {
1

Total WRT .08  -.13 -.06

Total Test .05 .25 20 j

l1Gunner and loader scores averaged.
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statistically significant. The reason for the difference in the
trend of the correlation for gunners and loaders is not clear.
Certainly gunner skills are more critical than loader in firing a
gunnery table, but this does not explain the tendency toward a nega-
tive relationship for the locader. Moreover, the fact that the com-
bined scored (Table 28) produced on balance, a positive relationship
reflects only the greater variance in gunner test scores and not

the relative importance of the two positions to crew gunnery.

Trainee Opinions. The pre-post training opinion ques-
tionnaire used in the previous study was not used here since those
questions were couched in terms of comparisons of TCST and other
armor training programs--comparisons the non-11E soldiers could
not make validly. Thus, in an effort to get some indication of
trainee reactions to the program without taking much time, a brief
three-item questionnaire was administered before and after training.
The pre [post] questions, each of which presented a five-point
response scale, pertained to: (1) Whether they thought [found] that
learning to fire a tank would be very easy ... very difficult,

(2) whether they thought they would be able to [can] fire a tank
very well .., not very well, (3) whether they thought [found] that
learning to fire a tank would be [was] very interesting ... boring.
Shifts in response from before to after training were generally fav-
orable, though not significantly so. Trainees found that firing a
tank was somewhat easier (mean of 2.5 on a five-point scale) than
they thought it would be (3.1) before training. They also reported
that they thought they were slightly better at it (2.1) than they
thought they would be (2.6). Overall, they expected it to be very
interesting (1.4) from the outset and, indeed, found it to be (1.4)

when they had completed the program.

4
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Discussion

The outcome of this trial run of a modified TCST program
for replacement gunners and loaders was successful. The training
was well received by the participants and, though individuaf skill
attainment was only moderate, achievement in critical tasks appar-
ently was sufficient to enable trainees to function effectivelv in
crew gunnery exercises. When viewed relatively, crew performance
was quite good overall; in terms of average score on Table VIIT and
number of tanks qualified, crews with replacement gunners and loaders
did as well as experienced intact crews. On an absolute basis,
however, neither group can be considered reallv well trained. A
qualification figure of 27% falls considerably short of what would

be termed combat ready for either group.

Two additional points relevant to the outcome of this study
should be mentioned. The first pertains to the intensive schedule
with which training was conducted. No move than four pairs of
replacement trainees were handled during a three-dav training
period, each spending 12 hours a day under the tutelayge of a two-
man team of trainers (tank commander and driver) whe in turn had
nearly full-time access to a member of the training rescarch staff.,
The second point pertains to the high level of motivation that pre-
vailed throughout the course of the training. All personnel--trainces,
trainers, and supervising research staff alike--were quite obvicusly
committed to success of the experimental program. This was duc in
part to the novelty and challenge or the task before tnem, and in
part to a very real concern for the danger inherent in allewing
novice crewmen to participate in a live fire gunner exercise. It is
likely that the intenrity and cemmitment with which the program was
carried out had as much to do with its success as did its substance

and design.
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3. Accelerated Tank Crew Refresher Training

This trial application of TCST involved extending the acceler-
ated version of the program, as described in the previous study, to
tiie refresher training of experienced tank crews who had had no recent
sunnery training. The training evaluation study was modeled from the
fellowine scenarios

‘

A tank company, which is assigned to a tank bat-
talion in the 2nd Armored Division, has been
invelved in mission support duties for an exten-
ded pericd and has been unable to conduct other
toan randatory training. The battalion has just
Seen alerted for emergency deployment in ten

davs te USAEUR. The company commander has been
instructed te prepare his tank crews for deploy-
ment. He has 72 hours for refresher training.

"I+ ancther situation he has 24 hours for
reiresber trainingg.] The cempany is limited to
three rounds of 10>mm HEAT TP-T per crew, but
had unlimited access to .50 caliber TELFARE
~ubcaliber devices with appropriate ammunition.

A Lank Jcempany assigned to support field test activities of the U.S.
Srov Cembat Developments Experimental Command (USACDEC) at Fort
Hunter-liggett, California was available to participate in the gun-
nerv train-up study. One-day and three-day accelerated training
;rograms were tried out, with a newly developed Table VIII serving
as the gunnery criterion test. The purpose was to compare the two
prezrams in terms of the relative gunnery proficiency of participa-
ting crews. The priority of the one- and three-day training condi-
tions and small number of crews available unfortunately precluded

the use of a control condition.

Approach
The study was executed in five phases. First, the gunnery
criterion test (Table VIII) was developed and set-up ut the study
site; then the one- and three-day training programs were prepared;
next the trainee groups were estatlished; training was then delivered;

and, finallv, the crews fired Table VIIT.
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Gunnery Criterion Test. Since no Table VIII gunnery range was

available within reasonable distance of Hunter-Liggett, it was nec-
essary to construct one. Consideration was given to patterni;g the
gunnery table after the one at Fort Carson. But since it was con-
cluded that a comparison of study results from the two sites could
not be made validly anyway, a Table VIII was constructed which
reflected current changes being incorporated in Armor School revis-
ions to FM 17-12. The principal features of the new table, which
grew out of the '"Worldwide Tank Gunnerv Conference' (WWTGC), differed
from that used at Carson, with an increased emphasis on: multiple
targets, simultaneous engagements, firing on the move, firing in an
NBC envircnment, and conservation of ammunition. In addition, the

scoring standards were more stringent than those for the old Table VIII.

TCST Modification. The approach taken in adapting TCST to

the conditions and constraints of the training situation was much the
same as that described earlier for the replacement training adapta-
tion, except in this case analvsis and revision was done for all four
crev positions. First the content of the new Table VIII was analyzed
(Appendix K) and crewman task requirements were checked against the
tabulated gunnerv engagements. This led to the addition of tasks
pertaining to those neuw features of the WWTIGC Table VIII menticned
above. Also a few basic tasks such as "Operate Intercom" or "Place
Turret Into Power Operation' were deleted, since the training was
targeted on experienced crewmen. The resulting tasks were organized
into functional groups (Appendix L) and the groups or training mod-
ules structured to accomodate available assets (Appendix M). The
principles followed in doing this were the same as described in the
previous study: training progressed from individual to crew, from
simple to complex, and from hands-on non—%iring through "drv"

sub-caliber firing, to live firing. The individual readiness tests



were used as pre-tests to diagnose each crewman's training needs.
Pre-testing, individual remedial training, and crew exercises were
nmuch the same in form and content for both one- and three-day programs,
the former being chiefly a condensed version of the latter. The two

programs are summarized in Appendix N.

Trainees. Sixteen crews from an Armor Company assigned to
USACDEC at Fort Hunter-Liggett participated in the training study.
In their continuing support of field experiments, the company had
not been involved in tank crew gunnery operations for the previous
three vears. Participation in Table IV a vear ago was the only
cunnerv training the company had received. The crews were divided
into two "equivalent" groups of eight on the basis of the tank
commanders' scores on the written portion of their readiness test.
One group of eight crews was then assigned to the three-day program,

and the other group to the one-day program.

Training Procedure. The training and testing was conducted

in two replications over two weeks. The company commander selected
four of the one-day and four of the three-day crews for training and
gualification firing the first week; the remaining two sub-groups of
four completed the program the second week. Within each week crews
in the ono-day group received their day of training on the last day
¢f the three-day program, so that the time from completion of train-

ing to Table VIII firing was the same for all crews.

Training was carried out (at least during the second week)
as vutlined in Appendix N. Members of the research team, including
three experienced and trained armor NCOs from Fort Knox, pre-tested
and provided remedial training for the tank commanders. The
remaining pre-testing and training within the crews was conducted by

the tank commanders under supervision of the research staff.
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Training went as scheduled during the second week. The first week,
however, was plagued with delays caused by difficulty in getting
TELFARE devices to operate, equipment breakdowns, and recurring r:ang.
fires caused by tracer ammunition. The delavs were so extreme that
little if any training was completed in the three-dav group before
their third and last day. During the third day of the first wcck,
training proceeded reasonably well for the one-dav group, with all
four tank commanders being certified on their individual tasks and
their crews completing Table VIIC and firing the three service
rounds; crews in the three-day group also managed tco complete Table
VIIC and fire their service rounds. As mentioned, the training

Went smoothly for the two groups in the second replication.

Qualification Firing. In each week, on the dav following

completion of training, crews from the one- and three-dav programs
alternated in firing Table VIII qualification. All runs of the
qualification table were carried out us=ing separate set of tanks
that had been zeroed by company personnel not participating in

the study. Table VIII firing was hampered throughout by range tires
and dust which made it difficult for crews to sense rounds. More-
over, night firing in the second week was carried out with severely
restricted visibility caused by weather conditicns retaining the
smoke from the day's firing, which diffused illumination and made

targets difficult to detect.

Following Table VIII it was intended that each crewman be
administered an individual skills post-test. Scheduling mix-ups
and loss of equipment to preemptive support activities prevented

post-testing both weeks.
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Results

Crew Gunnery Pertormance. Table VIIT results for the 16

crews are given in Tables 29-31. Overall, only threc of the 16
crews achieved the 707 (seven of ten "engagements'! successfully
fired) minimum score for cualification. Of the three qualifying
Crews, one was from the three-dav group and twe were from the one-
dav; all were from the first week of training (Table 29). Whemn
scored in terms of the percent of total engagements successfully
Yired (Table 31Y, the average for all crews was 37%. Crews in the
cne-day group uveraged 407, as compared to 35% for those in the
threo-day group.  These participating in the first replication
(week 1) averaged 447, and those in the second week, 317%. The one-
Jday group did better than the three-day in the first week, but

the three-dav group did better than the one-dav in the second week.
None of these differences in performunce are statistically sig-

nificant, chiefly bhecause of the few crews involved.

Trainee Vpinicens. Most of the trainee opinion data was
lost, since the post-training questionnaire was to be given along
with the readiness tests. Some of the trainees from the first week
did, however, complete both the expectation and opinion (before and
after) questionnaires. The nine trainees from the one-day group began
with training expectations that were slightly more positive than
neutral (4.6), but indicated afterwards (4.1) that the training was
not quite as good as anticipated. A similar negative but statistic-
ally insignificant shift (4.9 to 4.4) occurred among the nine

trainees responding in the three-day group.

Discussion

As if the small number of crews and limited time frame were

not sufficiently constraining, the study was troubled throughout with

‘Nine actual engagements plus ammunition conservation.
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TABLE 29

RELATIVE NUMBER OF CREWS QUALIFYING ON .

TABLE VIII BY TRAINING GROUP AN

D TRAINING WEEK

TABLE 30

AVERAGE NUMBER OF TABLE VIII ENGAGEMENTS! SUCCESSFULLY

FIRED BY TRAINING GROUP AND

TRAINING WEEK

TRAINING ? TRAINING GROUP h
mEER ; 3-DAY 1-DAY TOTAL

1 ? 1/4 2/4 3/8

< 0/4 0/4 0/8
TOTAL | 1/8 2/8 3/16 J

TRAINING ! TRAINING GROUP
WEEK ! (M2 3-DAY (M) 1-DAY (N) TOTAL
1 ! (4) 3.25  (4)  4.75 (8) 4.0
2 (4) 3.0 (4) 2.5 (8) 2.75
TOTAL (8)  3.125  (8)  3.625  (16) 3.375

1A total of nine engagements, six day and
tained in Table VIII.

<(N) = number of crews.
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TABLE 31

PROPORTION OF TABLE VITI ENGAGEMENTS! SUCCESSFULLY
FIRED DURING THE DAY AND NIGHT BY TRAINING GROUP AND WEEK

TRAINING TRAINING TABLE VIII
SROLP WEEK DAY NIGHT TOTAL
3=DAY 1 .333 417 361
2 458 .083 333 |
1-DAY 1 .583 417 528
2 .333 167 2
TOTAL 427 271 .375

A tetal of nine engagerents,
in Table VIII,

six day and three night, were contained
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problems of equipment, weather, and scheduling. To begin with,
there was some question as tuv whether the matching of groups jn
terms of tank commander knowledge test scores actually producdd

two sets of crews equivalent in expericnce and training readiness.
Informally, the company commander revealed that the one-dav training
group probably had better crews to start with; and across both
groups, those assigned to the first week were probably better than
these in the second. Background data offered some support for

those speculations, in that the three-dav group had slightlv fewer
months cof tank experience than the one-day group (12 versus 14), and
crews in the second week fewer than crews in the first week (9 ver-
sus 15). The extent of this effect, unfortunately, cannot even be
estimated, since very little training was accomplished the first
week in the three-dayv prograr and night firing criterion scores,
expecially during the second week, were severely degraded by pre-
vailing weather and smoke conditions. With these confounded effects,
it is difficult if not impossible to draw conclusions about the
merit of the training or the rclative merit of the one- and three-
day programs. Looking just at performance of the second week's

Crews, where training went as planncd, the three-day group did better

than the one-day, but no crews qualified and the difference in per cent

of engagements successfully fired is too small to warrant serious

interpretation.

In the face of these considerations no conclusion can be
drawn or even intelligent speculation made regarding the adequacy
of one day or three days of TCST for rcfresher training of exper-

ienced tank crews.




CONCLUSTONS AND IMPLICATIONS

Design and conduct of the five trial applicaticns of TCST
reported here were fraught with shortcomings. Limited planning
time and rescurces and the urgency of on-going training schedules
frecluded the kind of controlled intervention one strives for in
srosram evaluation.  The forms of training being studied were not
designed ds svstematic variants of TCST; trainees were often
identifivd on the basis of availability rather than suitability;
thuse whoe delivered the training differed from studv to study in
Sackground, retivation, and familiarity with the program; of those
who adrinistered the readiness tests, some were well trained and
sore were not, and some were more closelv involved with the per-
formance of trainees than others; live-fire criterion tests were
aot conmparable from study to studv. In short, studv objectives,
training procedures, and evaluation criteria accomodated the
shusical and personnel rescurces available in cach case. More-
over, some data were not coliected that siculd have been, other
data were incomplete, missing, or unusable. That is much the

nature ¢of ficld studies.

Despite these shortcomings, some cenclusions and impli-
cations are warranted. Some are based on data collected and cthers
on iaformal observations or "lessons fcarned.”  Thev are ;resented
under the headings of training need, training results, the

training program, and training implementation.

Training Need. There is ne doubt about the need for some

wind of TCST to be used in preparing combat ready tank «rews.
Results of the training trials reported here indicate that despite
4 <

the training no group of (rews--experienced or inexperienced, with

or witheut recent gunnery training--demonstrated a level of (rew
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gunnery proficiency that could be interpreted as combat ready.
Qualification rates were from about 20% to 40%; even using the,
more liberal measure of percent of engagements successfully fired,
group performance did not range bevond 60°.. The need for tréin-
ing to rapidly produce and maintain tank gunnerv proficiencv i=

clear.

Training Results. The success of TCST in the five trial

settings was modest. we of the five studies produced what could
be considered positive results. 1In one, the Training Center
Active and Reserve Mobilization Train-up, TCST in comparison with
two other programs produced reascnable evidence of its supericrity,
though no gunnerv criterion test was included. In the other, the
Accelerated Tank Crew Replacement Training studv, TCST was used
successfully in quickly preparing non-11F seldiers to fill in as
gunners and Loaders in g punnery qualitication test, a test in
which thelr crews performed o- wWoll as oxjerioneed intact orews.
Results o f the reraining threc trial implermentations were inoons

lusive at best.

“he Training Prograr, ICST i~ ~t1:] {0 need of Turticr

development and evaluation. But it's principal desivn featurcs or
sound and are te be recermended for anv such tank (rewmdan solils
training prograr:

. Individual readiness training should be individ-
ualized. Since there is considcrable variatien
in the entry level skills of trainees, it is
important that each llock of training be adapted
to the needs of the individuai. This should be
diagnosed by pretesting on all skills unless
trainees are known to be totally naive.

. Individual readiness training should be perform-
ance based. All training, whether knowledge or
hands-on, individual or crew, should begin with
a pretest to determine what the individual or
crew can and can't do. Even more importantly,
an individual/crew should not be advanced from
a module or block of instruction until] pro-
ficiency has been demonstrated in a post-test.
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Individual readiness training should be instruc-
tor managed. Self-instruction to the point of
self-management is not recommended. This does
not imply the need for complete one-on-one
training, but it does imply at a minirmum that
individual entry skill-level be tested by an
instructor, who then assigns trainee learning
activities, periodically monitors progress,
assists as necessary, and signs-off on

criterion performance.

. Individual readiness training should be clescly
tied to crew training requirements. Individual
skill requirements should be carefully derived
from crew skill requirements which, in turn,
should be derived from unit performance criteria,
viz., Tables VIII and IX and ARTEP.

Individual readiness training should rapidly
progress to crew readiness training. Trainees
should begin team exercises (two-man, three-
man and full crew) just as soon as ninimum
qualificaticn on individual skills is achieved.
This is especially important when training time
is short.

Maximum use should be made of dry and sub-caliber
firing exercises. Though the adequacy of sub-
stitutes for service firing is not yet well
documented, ammunition costs discourage frequent
live-fire exercises. And since repeated inten-
sive gunnery drills are necessary to achieve
proficiency, the use of drv, sub-caliber, or
other simulated forms of gunnery training are
recommended.

additional work on TCST is necessary. Except for the readiness tests,
the program in its present form is little more than a detailed out-
line for training. Many of the training aids, devices and materials
recermmended have not been developed. Also, variations of the pro-
Zram necessary to accomodate different training conditions and
resources need to be more systematically planned and evaluated.

1]
Training Implementation. The most significant implication

of the work done to date with TCST pertains to strategies for imple-

~entation. The quality of a training program is probably much less
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important than the care with which it is implemented or the moti-
vation of the trainers and trainces. This was vividly illustrated
in the trial run of TCST as part of an armored battalion's unﬁuul
gunnery training. A new training package or program simply eannct
be handed to trainers and be expected to work. Detailed guidance
on how to plan, schedule and deliver this training must be ducu-
mented, validated and provided along with the program. Training
of trainers in both the content of the program and procedures for
conducting it is absolutelvy imperative. And, finallv, the
undiluted commitment of the commander te the program must be
secured. The need for training implementation strategies simply

cannvt be overemphasized.
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APPENDIX A

SYNOPSIS OF THE "RESERVE COMPONENT
TRAINING FOR OPERATING AND MAINTAINING THE M48A5 TANK"

o
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This training was developed in an effort to help meet the

needs of Armor and Cavalry National Guard units. Development pro-

ceeded in four phases as follows:

1.

Priority individual and crew tasks were r
selected for inclusion in the program by
reviewing Army literature and reports of

recent research on the criticality, com-—
prehensiveness, and representativeness of

Armor tasks.

A Crew Interaction Performance Test was
developed. It consists of functional
groupings of tasks identified as noted
in 1, above, and has three modules:

. Preoperations checks.
. Weapon systems preparation.
. Tactical operations.

Since the Crew Interaction Performance Test
contains tasks from Gunnery Table VIII, from
the crew drills in TC 17-15~-5, and from the
Gunnery Skills Test, successful completion
of the crew test was expected to be highly
predictive of performance on the other
tests.

Readiness tests were developed for each ot
the four M48A5 duty positions (Driver,
Loader, Gunner, Tank Commander). The indi-
vidual readiness tests are used in three
ways:

. As pre-tests, they are administered to
prospective trainees (AIT graduates)
before training begins. The soldier
then follows a particular instructional
sequence, depending on results of the
pre-test.

As end-of-course mastery tests, after sol-
diers complete the instructional sequence
dictated by the results of the first
administration.

. Diagnostically throughout training, to
identify needs for refresher instruction.
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4. Outlines for training modules were written
for each duty position. Each module cutline
contains sections on:

. Pretraining Conditions: the conditions
leading to the need for mastering the con-
tents of the modules; for example, failure
to meet the standard on part of a readiness
test.

. Objective: a global statement of the desirc
behavior and the conditions under which the
behavior is to be demonstrated.

. Method: a brief statement of the stimulus
materials and response modes appropriate
for mastery of the wmodule.

. Equipment and materials.

. Estimated time.

. Procedure: an outline of a sequence of
instructional events leading to mastery
of the module.

. Notes: answers to questions that might
arise on reading the outlines.

The content of the individual training portion of th

i{s surmarized in the module and unit listing in Table A.l.

d

e progran

Readiness

tests and the crew exercise were designed around these same task

ar

<

as.
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TABLE A.1l

MODULES AND UNITS FOR INDIVIDUAL CREWMAN TRAINING

DRIVER

LOADER

r

OPERATIONAL CHECKS AND SERVICES
TANK PREPARATION AND START-UP
TARGET ACQUISITION

Target Scanning

Locating and Reporting Targets

Target Range Determination
(Knowledge)

Target Range Determination (Skill)
Target Recognition

TACTICAL DRIVING I

[Varied Terrain Driving (Knowledge)
Varied Terrain Driving (Skill)
TACTICAL DRIVING II

Evasive Driving (Knowledge)

Target Engagement Driving

71

MISSION PREPARATION (KNOWLEDGI)
Operational Checks and Services
Ammunition Handling
Boresighting M219 Machinegun
MISSION PREPARATION (SKILL)
COMBAT LOADING (KNOWLEDGE)
Selecting Ammunition

loading Ammunition

Misfire and Unloading Procedures
COMBAT LOADING (SKILL)

Main Gun Loading

Misfire and Stoppage Procedures

M219 MACHINEGUN MAINTENANCE
(KNOWLEDGE)

Mounting, Loading, Dismounting
the Coax

Clearing, Disassembly and
Assembly of Coax

WEAPONS MAINTENANCE
REPLENISHER TAPE READING
TARGET ACQUISITION

Target Scarning

Locating and Reporting Targets

Target Range Determination
(Knowledge)

Target Range Determination (Skill)

Target Recognition




TABLE A.l (cont'd.)

Y UDUTeS AND UNITS FOR INDIVIDUAL CREWMAN TRAINING
L CUNNTR TANK COMMANDER

)

3EFORE ODPERATIONS PROCEDURES BEFORE OPERATIONS PROCEDURES

WEAPON SYSTEMS PREFARATION I

Seresishit Weapon Svstems
(Knowledge)

Beresiaitt Weapon Systems (Skill)

WEAPON SYST™MS PREPARATION 11

Zere Weapon Svstems (Knowledge)

Zeroe Weapon Svstems (Skill)

TARGET ACQUISLTION

Target Scanning

Locating and Reporting Targets

Target Range Determination
(Xnewledge)

Target Range Determination (Skill)
Turget Recognition

TACTLCAlL OPERATIONS

Misfire Procedures (Knowledge)

Coaxial Machinegun Engagements
(Knowledze)

Tarzet Engagerents (Conduct-of-
Fire Devices)

Target Engagements (Skill)

M2 Machinegun Headspace and
Timing (Knowledge)

Before Operations Procedures
(Skill)

WEAPON SYSTEMS PREPARATION I

Boresight Weapon Systems
(Knowledge)

Ranging Test

Boresight Weapon Svstems (Skill)
WEAPON SYSTEMS PREPARATION 11
Zero Weapon Systems (Knowledge)
Zero Weapon Systems (Skill)
TARGET ACQUISITION

Target Scanning

Locating and Reporting Targets

Target Range Determinaticn
(Fnowledge)

Target Range Determination (Skill)
Target Recognition
TACTICAL OPERATIONS
Initial Fire Commands (Knowledge)
Maclinegyun Engagements (Knowledge)

Target Engagements {Conduct-of-

Fire Devices)

Target Engagements .(Skill)
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NAME _UNLT I

Training Expectation Questionnuire

INSTRUCTIONS: In the next few days, vou will be learning to perform the
duties of a tank commander, gunner, driver, or loader. The following
have to do with what you expect this training to be like. Pleasy sclect
the one answer that is closest to what you think the training will be
like, and circle the letter for that answer. The answers will not be
examined individually, therefore please answer cach question truthtully.

I. Audio-visual (TEC) lessons. 5. Will the objective of the lessen

1. Will the audio-visual lesscons

. N be e¢xplained in advance?
be interesting?

a. Almest never
b, Not very often
c. Suvmetimes

d. Usually

e. Almoest alwavs

a. Almost alwayvs

b. Usually

c. Some of the time
d. Not usually

e. Almost never

6. Can vou learn from audic-visual
lessons just as well as from
hands-on practice?

2. Will the audio-visual lessons
have any mistakes in heow the
duties should be performed?

a. Usually better

a. Almost no mistakes .

. b. Secmetires better
b. TFew mistakes

. c. Abhout the same
c. Some mistakes .

- d. Semetimes worse
d. Many mistakes

. ; e, LUsually worse
Verv many mistakes .

4]
.

7. Will the lewsen post-test plwe
good picture of what vou have
learned?

3. Will the audio-visual lessons
move along at the right pace
for you te learn?

a. Almest alwavs
b, Usually

c. Sometimes

d. Not veryv often
e. Alrmost never

a. Much too fast

b. Somewhat too fast
c. About right

d. Somewhat too slow
e. Much toc slow

8. How rnuch will vou like the audi

4, Will vo t a chance to .
* you ge n visual lessons?

repeat a lesson if vou need
ie? a. Very much

b. Somewhat

c. A little

d. Not very much
v. Lot oat all

a. Alrmost never
b. Not very often
c. Sometimes

d. Usually

e. Almorst always

~1
£~

(what vou are supposed t. learn)

Q-
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dapds-en practice. 0.

ne instructor do a lot
uscless talking before vou
sut a chance te try ecch task?

a. Mrost alwavs
b, Usuallv

c. Sometimes

d. Not usually

5
/
e. Alrost never
Wwill the instructer clearly
explain and demonstrate what
you ére supposed to de to
verform each task?
a. Almost never
b, Not usualls Q
- . 8
c.  Scenmetines
d. Usuallv
e. Alnost alwavs
Will the instructor nake
mistakes in showing vou
Aow to perform the tasks?
3. Almest never g
. Not usuallvy )
e tines
. suall
e. drest alwavs
wiil vou pet encugh chances
and time to practice each
tasw!
. 10.
i. Almost aover
. Usualls not
. Sometimes

d. Lsually
e, Almest alwavs

~ill the instructor help vou
cut when vou need help?

a, Almest alwavs
b, Usually

c. Shmetirmes

d. Usually not
c. Almost never

~J
ur

Training Prefcrence:
position would vou like to train for most?

Will vou be wested or checked out
-

on a4 task before vou are ready’

a. Almest alwavs
b. Usuaglly

c. Sometimes

d. Not wuswally

e, Almogt never

Will the performance test show
what vou have really learned?

4. Almqst never
b. Not usually
¢, Sometimes

d. Usually

e. Almast alwavs

Will yoyr instructor be a real
expert on tanks?

a. Verv much s0

. To some extent
c. A little bit
d. XNot verv ruch
e. Not at all

How well will you know vour job
cn tanks when you are done?

a. Extremelv well
b, Very well

c. Sorewhat

d. Yot very well
e, Very poorly

How much will you like hands-on
training and practice?

a. Very much

b. Somewhat

C. A little

d. Net very much
e. Not at all

What tank duty

a. Tank Commdnder
b. Driver
c. Gunner
d. Loader
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the letter for that answer.

NAME _ WNIT

SSN

Training Opinion Questionnaire

INSTRUCTIONS :

In the last few days, vou learned to perform the duties of a
tank commander, gunner, driver, or loader.
do with what you think this training was like.

The following questions have to
Please select the dne

answer that is closest to what you think the training was like, and circle

The answers will not be examined individuall:y,

therefore please answer each question truthfully.

I. Audio-visual (TEC) lesscons.

1. Were the audio-visual lessons
interesting?

a. Almost always

b. Usually

c. Scme of the time
d. Not usually

e. Almost never

2. Did the audio-visual lessons
have any mistakes in how the
duties should be performed?

a. Almost no mistakes
b. Few mistakes
c. oSome mistakes
d. Many mistakes
e. Very many mistakes

3. Did the audio-visual lessons
move along at the right pace
for you to learn?

a. Much too fast

b. Somewhat too fast
c. About right

d. Somewhat too slow
e. Much too slow

4, Did you get a chance to repeat

a lesson if you needed it?

a. Almost never
b. Not very often
¢c. Sometimes

d. Usually

e. Almost always

5.

Was the objective of the lesson
(what vou are supposed to learn)
explained in advance?

Almeost never
Not very often
Sometimes
Usually

e. Almost alwayvs

a N o

Did you learn from audic-visual
lesscons just as well as frono
hands-on practice?

a. Usually better
b. Scmetimes better
c. About tho same
d. Scometimes worse
e. Usually worse

Did the lesson post-tests give a
good picture of what you learned?

a. Almost alwavs
b. Usually

¢. Somctimes

d. Not very often
e. Almost never

How much did you like the audic-
visual lessons?

a. Very much

b. Somewhat

c. A little

d. Not very much
e. Not -at all
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APPENDIX C

GUIDANCE FOR ADMINISTERING

READINESS TESTS




OIC Instructions for
Hands-On Readiness Testing

SET-UP OF TEST SITE

Equipment and Scorer Allccation (Requirements for each readfness test
are listed in the scorer instructions attached.)

Station A - Gunner's and TC's Readiness Tests A.

Gunner's and TC's Readiness Test C.
Gunner's and TC's Readiness Tests E.
Driver's Readiness Test D.

% tanks and 14 scorers.

Station A waiting point.

Station B - Driver's Readiness Test B.

Loader's Readiness Test A.2.
Loader's Readiness Test B.2.
Loader's Readiness Test C.2.
b tanks and 9 scorers
Station B waiting point.

Station Set-Up.

Station A -

5 tanks with one scorer each positioned close to the starting point
of the roving course (tanks and scorers Al through 5)¥

4 tanks with two scorers each pesitioned close to tanks Al through
A5: on level ground and in a location which affords a good field of
visicn to a boresight target at a range of 1200 meters and ranging
targets at various distances from the vehicles. (tanks and scorers
A6 through A9)

wWwaiting station A with fire barrels located between the groups of
tanks.

*Tenk AS should be assigned two scorers.

Station B -

3 tanks with two scorers each positioned close to tanks Al through
A5, on level ground and in a location which affords a good field of
vision to a boresight target at a range of 1200 meters. (Tanks and
scorers Bl through B3),

3 tanks with one scorer each positioned near tanks Bl through B3.
(Tanks and scorers B4 through B6).

Waiting station B with fire barrels located between the grcoups of
tanks.

79




1.

Tanxks Al carcuph A4,

. Prerared for testing in accordance with scorer instructions for
cunner's und TC's Readiness Tests F and Driver's Readiness Test D.

Tank A>5.

. Prepared for testing in accorcance vith scorer instructions for
vunner's and TC's Readiness Tests A, C and ¥ and Driver's FReadiness
Test D.

fanks A6 through A9.

. Prepared for testing in accordance with scorer instructions for
Gunner's and TC's Readiness Tests A and C.

Tanks Bl through B3.

. Prepared for testing in accordance with scorer instructions for
Oriver's Readiness Test B, loader's Readiness Test A.2 and Loader's
Readiness Test C.2.

Tanks B+ through Et,

. Prepared for testing in accordance with scorer instructions for
Leader's Readiress Tests B.2 and C.2.

Srecial Iastructicns for Scorers.,

Instruct the scorers that, although there rav be crewmen at their
stdaticen waiting to be tested, thev must conduct the tests according
to the following schedule:
tation A
Run Crevwren Tests
AL 1 Driver 4 Driver's Readiness Test D
Cunner 1 Gurner's Readiness Test E
4 Driver 4 Norne
Gunner 5 Gunner's Readiness Test F
7 Driver 3 Driver's Readiness Test D
Cunner 8 Gunner's PReadiness Test E
1vu Driver 3 one
Cunner 3 Cunner's Readiness Test E
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Run Crewmen Tests

Tank A2 2 Driver 6 Driver's Readiness Test D
Gunner 2 Cunner's Readiness Test !
5 Driver 6 None .
Gunner 6 Cunner's Readiness Test E
8 Driver 9 Driver's Readiness Test D
Gunner 9 Cunner's Readiness Test E
10 Driver 9 None
Gunner 4 Gunner's Readiness Test E
Tank A3 2 Driver 7 Driver's Readiness Test D
TC 2 TC's Readiness Test E
5 Driver 1 Driver's Readiness Test D
TC 6 TC's Readiness Test E
8 Driver 1 None
TC 8 TC's Readiness Test E
11 Driver 8 None
TC 4 TC's Readiness Test E
Tank A4 3 Driver 8 Driver's Readiness Test D
Gunner 7 Gunner's Readiness Test E
6 Driver 2 Driver's Readiness Test D
TC 5 TC's Readiness Test E
9 Driver 2 None
TC 9 TC's Readiness Test E
11 Driver 7 Nore
TC 3 TC's Readiness Test E
Tank A5 1 Driver 5 Driver's Readiness Test i
TC 1 TC's Readiness Test E
4 Driver 5 None
TC 7 TC's Readiness Test E

At the completion of this run, move the tank to a
position near tanks A6 thrcugh A9.

Two tanks will conduct each 45 minute run through
the course according to the following time schedule:

Run From To Tank Nurbers
(Minutes after testing
started)
1 0 45 Al&AS
2 10 55 A28A3
3 20 65 Al
4 70 115 AlLAS
5 80 125 A2&A3
6 90 135 A
7 i20 165 Al
8 130 175 A20AJ
9 140 185 Ad
10 190 235 AlbA2
11 200 245 A3EAS
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Hour LTewren iests
Tann AbD 1 dunner & TC cunner's & TC's Realiress Tests
2 cunner & TC 3 Cunner's & TC's Readiness Tests
3 cuenner & TC 1 Cunner's & TC's Readiness Tests
4 Cunner & TC 1 Gunner's & TC's Readiness Tests
TLanE AL s Curner & TC - Cunner's & TC's Readiress Tests
2 Gunner & TC & Cunner's & TC's Readiness Tests
3 vunner & TC o Cunner's & TC's Readiness Tests
" GCunner & TC 6 Gunner's & TC's Readiness Tests
{ink Ao 1 ounner & IC & Gunner's & TC's Readiness Tests
2 Cunner & TC 8 Gunner's & TC's Reacdiness Tests
3 “unuer & TC 7 Gunner's & TC's Readiness Tests
- cunner o 1C 7 Gunner's & TC s Readiness Tests
TanA Av N Cunner & TIC 9 Gunner's & TC's Readiness Tests
. Cunner & TIC & Cunner's & TC's Readiness Tests
3 Junner & TC 2 Gunner's & TC's Readiness Tests
; ~unner & TC 2 Cunner's & IC's Readiness Tests
Tans AD 1 Run 1
z Run &
3 cunner & TC 3 unrner's & TC's 2eadiness Tests
4 Cunrer & TC 3 Cunner's & TC's Readiness Tests
Hour Crewmien Tests
Tanx 51 1 Jdriver « Loader 1 Driver's Readiness Test B &
Loader's Reacdiness Test A.2
Criver & Loader 7 Driver's Readiness Test B &
Loader's Readiness Test A.2
Zriver Loader Driver's Readiness Test B &
Loader's Readiness Test A.2
L Loader 4 Loader's Readiness Test C.2
Tane o) 1 Lriver & Lecader 2 Driver's Readiness Test B &
lLoader's Readiness Test A.2
2 Driver & Loader § Driver's Readiness Test 3 &
Loader's Readiness Test A.2
3 Driver & lLoader 5 Driver's Readiness Test B &
Loader's Readiness Test A.2
4 Loader 5 Loader's Readiness Test C.2

[ 2

b

oy 3 O

L [ S e e 22

OO

oS
-

(@]



Tank B6

Hour

(2]

o

4

Crewmen
Driver & Loader 3
Driver & Loader 9

Driver & Loader 6

Loader 6

Loaders 4 & 7

Loader 1

Loader 7

Loader's 5 & 8

Loader 2

Loader 8

Loaders 6 & 9

Loader 3

Loader 9

ts

Tes

Dri
Loa
Dri
Loa
Dri
Loa
Loa

Loa
Loa
and
Loa

Loa
Loa
and
Loa

Loa
Loa
Cc.2
Loa

ver's
der's
ver's
der's
ver's
der's
der's

der's

der's
C.2

der's

der's

der's
c.2

der's

der's
der's

der's

Readiness
Readiness
Readiness
Readiness
Readiness
Readiness
Readiness

Readiness
Readiness

Readiness

Readiness
Readiness

Readiness

Readiness
Readiness

Readiness

Test B &
Test A.2
Test B &
Test A.2
Test B &
Test A.2
Test C.2
Test B.2
Tests B.2
Test C.2
Test B.2
Tests B.2
Test C.2
Test B.2
Tests B.2
Test C.2

Scorers will call for crewmembers by number at the waiting point for

their station for each rotation.

2. Instructions to Crewmen.

Brief and number the crews 1 through 9.

Instruct the crewmembers to report to the stations listed below
to begin the test and to rotate as indicated:

Driver

1
2
3
4
5
6
7
8
9

First Station

Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank

Waiting Point Station B

Bl
B2
B3
Al
A5
A2
A3
A

When Rel

eased

Rotate to

Waiting
Waiting
Waiting
Waiting
Waiting
Waiting
Waiting
Waiting

point
point
point
point
point
point
point
point

Station
Station
Station
Station
Station
Station
Station
Station

W >

All Drivers return to the waiting point for Station A when
released from Station B testing to await a scorer's call
for further testing.




First Station When Released Potate to

Tank Bl Tank Bé&
Tank B2 Tank BS
Tank B3 Tank B6
Tank Bé Waiting point Station B
Tank B> Waiting point Station B
Tankx E6 Waiting point Station B
Waiting point Staticn B Tank B4
Waiting peint Staticn B Tank BS
Waiting point Statien 5 Tank B6

Loader

R A A R S N

NeaNed

All Leaders return to the waiting point for Staticn B when
released from testing to await a scorer's call for further
testing.

First Station

1 Tank Al
2 Tank A2
3 Tank A6
4 Tank A7
b) Waiting point Station A
b waiting point Staticn A
7 Tank A4
5
g

Gunner

Tank A8

Tark AY
A1l Gunners return to the waiting point for Station A when
released from testing to await a scorer's call for further
testing.

First Station

Tank AS

Tark A3

Tank A6

Tank A7

Waiting point Station A
Waiting point Station A
Waiting point Staticn A
Tank AS

9 Tank A9

o to 1

<1 3w

w

All Tank Commanders return to the waiting point for Station A
when released from testing to await a scorer's call for further
testing.

4

3. At the conpletion of the test, collect all score sheets from the scorers
and give ther to a representative of the tested company.
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GENERAL INSTRUCTION TO SCORER

You have been se¢lected to be a training manager during vour
unit's annual tank gunnery training program. Your task will be

two-fold. Initially, you will score indivicdual crewmembers cn a
readiness test designed to measure their knowledge and skillrin the
basic tasks for operation of a tank and its fire control systems.
The results of these readiness tests will enable you to diagnose
accurately the training status of each crewmerter vou test and to
identify the tasks on which he will need instruction,

Based on your diagnosis of each crewmember's knowledge and
skill, you will then select the training nodules to use to fulfill
the second part of vour task, which is to manage his training. The
objective of this program is to allow each crewmember tu progress
to the level of training wnere he can successfully perforr all cf
the tasks in the readiness tests for his crew position.

As you can see from the job description above, vour (ffeo-
tiveness in this program depends on how vou score the readiness
tests. Attached are scorer guides to assist you to set up and
adrminister the hands-on readiness tests. These alone, however, are
not enough to insure your success. The critical nature of these
tests demands that all training managers have a clear understanding
of the purpose of and the procedures to be used in scoring the tests.

. The readiness tests are diagnostic tests. There-
fore, the scorer's role is not to determine if
the crewmember passes or fails a given task. The
scorer's role in the administration of the readi-

ness tests 1s to determine which tasks the crew-
member absolutely knows and can perform, so that

o
wt
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valual e treining tire is not wasted, and on
wiric: taslhs the crewv-erber must train. When

the reacdiness tests are viewcd 11 this marner,
the phrase, "cleose encugh for sovernrent work,"
cannot applyv. The crewrenber either knows and
can periorr tie task in an absclutely correct
nanner, as cpposed tc weil encugl. to get by, or
he neecds additional training in the task. The
skill of the training manager is revealed in the
accurecy cf his detection of training needs.

e

4

The sters in each task in the readiness tests

are taken directly from the M60AL operator's
manual., Although sorme of the tasks can be per-
ferrmed in a wirferent manner, i.e., ''shortcuts,'
it 1z recessarv tc rejuire the crewrmember to per-
form each task exactly as given in order to
detertine 1f he hus absclute mastery of the skill.
(This 1is also an excellent refresher for SQT.)

In order to fulfill veur diagnestic functicn, you
Lust score the process as well as tioe product of
each readiness tasxk. The difference between
rrccess and preduct scoring is best described by
considering the scoring of a tank rain gun engage-
rent. If we scere tne procduct, result, of the
engagement we would determine that a target hit
indicates that the crew has mastered the srills
required to fire that type cf an engagement. Ir
tihe round rissed the target, however, we wculd
deterrine that the crew needs additional training
to fire that type of ar engagement, but we would
not know which crewnerber or members need the
training or what training is required. By evalua-
tirng the process, i.e., the individual tasks and
task steps, of the engagement, we are able to
deterrine which crewmembers need additional train-
ing and to prescribe the training required to gain
a target hit.

The readiness tests are designed to allow the crew-
member tc deronstrate the ability to perform each
task correctly rather than tell the scorer how

the task is performed. If an individual can tell
you how to lift 400 lbs. correctly, you should not
te convinced that he can actually lift that weight.
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‘- All your actions as a scorer should be guided by two principles:

1. Be sure the test conditions are the same
for every soldier. ’

2, Be sure the standard is applied evenly 4
ﬁ ) to every soldier.

If you administer the readiness tests in the manner described

« above, you will not have any difficulty in determining the training
needs of each crewmember, You can then use the training modules
to satisfy these needs. The result of your efforts will be reflected

in your unit's high qualification scores on Table VIII.
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GUNERAL TEST DROCLDURKES

Insure that the test site is properly set up and vou have all
the conditions and equipment specified in the scorer's instruc-
ticns for the test vou are going to administer.

Record the name, tank nurber, and crew position of the per=on
vou are testing on the scoresheet.

Read the test requirement to the crewmenber and have him
restate the requirement to vou.

Fvaluate and mark every tusk <tep as it is completed.

assist the vrewneober O i1 (4) assistance Is spoeciticd in

the scorer's instructions or (h) he is doing something that

cndanaers the equipment or himself,

XONOT answer any questions about how to perform a task.

Answer Guestions ahout which tasks to perform by rereading
tihe Instructions or an apprepriate portion of thenm,

4 crewrenmber stops during the test because he forgets what
te do, tell hitm te do the best he can and o not stop the
Testoor time,
1f a distraction cocurs during the test, record the point
Where it cecurs and continue to score the test as if there
fad been no distraction., It the crewnember fails the test,
Jetermine if the distraction was the cause of his failure
and decide whether to retest him,

AU the corpletion of the test, record in the COMIENTS secticn
11l inforration which will help te determine the remedial
training required.

Conduct or schedule remedial training.

Set up the station for the next test.
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SCORER INSTRUCTIONS

TANK COMMANDER'S AND GUNNER'S .
READINESS TESTS, PART A

PERSONNEL.

Two

scorers, one gunner and one tank commuander.

ION.

PREPARAT

Insure that the following equipment and conditicons are present

at the test site.

1. Mé60Al with BII.
. On level ground.
. Master Battery switch ON.
. M85 mounted.
. Gas Particulate Filter switch ON.
. Turret power OFF.

2. Protective mask for each crew member (may be
specified as part of the uniform).

3. One belt of dummv caliber .50 armunitior.

4. Cleaning and lubricating equipment, small arms.

5. Stop watch.

SEQUENCE OF TASKS.

The tasks should be performed in the sequence listed below:
1. Gunner - 1, 2, 3
2. Tank Commander - 1, 3, 2, 4, 5, 6, 7, 8

SCENARIO.

1. The tank commander and gunner will be tested simultanecusly.

2. The gunner will perform task 2 while waiting for his M3
heater to warm.

3, The tank commander will perform task 3 while waiting for
his M3 heater to warm.

4. The tank commander and gunner will perform the prepare-

to-fire checks together at the tank commander's command.
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PUSITLANS AND IN$T

1 RUCTIO
Gunner's Scorer.

™
i

. Tosition - logder's station.

. Instructicns:

a. Check the tuank and surroundin: area tor
the gunner's traverse on his request.

b. Cheok the replenisher tape at the
beginning of task 2.

¢.  tusert the firing circult tester at

the appropriate time in tasx 2.

d. Report "DRIVER READY" and "LOADER READY"
~nothe TC's command to REPORT.

e Conduct remedial training according to
medule G oas required.

Tane Vommander's Scorer.

. pesitions:
Pe<ition

Top of Turret
8 Loader's Station

. Instructions:

a. Insure that the tank cormmander disassemhles
and assembles the MBS witinin 10 minutes ou

0
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PERSONNEL .

SCORER INSTRUCTIONS

GUNNER'S AND TANK COMMANDER'S .
READINESS TESTS, PART C

Two scorers, one gunner and one tank commander (if live zeroiny
is not conducted, an assistant instructor is required down
range to place shot group discs over the zerc panels.)

PREPARATION.

Insure
at the

i~

that the following cquipment and conditions are present
test site:

Moal with BLI,

Un level éruund.
Firing mechanism remeved.
. Black thread over witness lines on nuzzie
of main gun.
Binoculars.
Master Battery switceh ON.

Targets

Boresight and zere panel (main gun)
1200 meters.
Zero panel M219 800 meters.
. Boresight and zero panel (M85) 500 meters.
. Ranging target. greater than 1200 meters
range.

Ammunition

Dummv 105mm armunition, APDS (if live firing
is not ceonducted.)

Shot group discs to represent tarpet hits it live
fire is not used.

Opaque material witih a 3/4 inch hele in line
with infrared bodv.

9]
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cunnocr and tank commander will be tested simoltanecousiy.

Tasks which require interacticn between crewmen are indicated

e

an asterisk (*). Tasks houls be performed in the sequence

indicated below:

1. Gupnner - 4%, 1, 2, 3, 5, 6%, 7, 8, 12% 13%
Tank Commander - 1%, 2, 3%, &4, 7, 8%, 9%, 1U

Interaction - Gunner - 4, 6, 1
Tank Commander - 1

ic - Perforrms task 1.

HUNNER - at the completion of TC task 1, performs tasks
s, 1, 2, 3 and > in order

Gt - AU the corpletion of Cunner tasxk 4, perforrs
tassk 2.

i\ - Persorms task 3 oand informs Gunner that cooputer
switch is COFF.

TINER ~ Poerforms tases hy, o7oand Ry

0 - Wiile gunner is performing tasks b, 7 oand 8,
Seriorcs tanrs osodnd o,

CLNTR TO= . heth crewnmen have completed the tasks alove,
Gunner and Tank Cormmander perform Gunoer tasx 12
and Tank (emrander tasy 3 together.

COUTRITU- Perfort tuhner tase o3 oand Tank Commander tass M
topether.

T - Perform task 10,

.




SCORER POSITIONS AND TINSTRUCTIONS.

1

Gunner’'s scorer.

. Positions:
Task Number
1,2,3,4,5,6,7,8,
11,12,13

. Instructions:

sight
2,

b’ I

Position .

Loader's station

Stand behind main gun as required to observe

Perform the rele of the loader as requested

picture at the
and 8.

Ask the gunnor the clevation quadrant reading
5 and check the quadrant to verifv

Check lay of gun in task 12 prior to the Gunner

traversing back toe the tarset aiming peint.

reticioe gt Ui ST

12

and 13.

lav prier te the Gunm

it reguired.

Pesition
copoe o tarret
r [T S SS N

a.
tasx 4 (check azimuth indicator).
b,
in task 1.
c¢. Check appropriate
completion of tasts
d
during task
the accuracy of his respense.
€.
f. Act as the Leader in tasks 11
p.o Cooor the infinity <igh:
firing & check hurst.
. Load maln pun in task
Tank Cormrander'- soorer.
. Positione:
Tasx Nuricer
l‘:!v{lﬂvtl‘*!uv!“‘
. Instructicns:
a. At the completion o
vidence reticle.
h. Cheok target ranee i
¢. Check rangefinder
of task 4.
[

.
M
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theck M85 and sight reticle alinement on
boresight target at the appropriate time
in task 7.

If required, control the assistant instruc-
tor at the appropriate times to place
sirmulated shot greuy panels on the zero
targets for main gun, coax and M85 zero
firing simulations.




SCOREFR INSTRUCTIONS

DRIVER'S READINESS TEST, PART D
AND GUNNER'S READINESS TEST, PART E

PERSONNEL.

One scorer, one driver and one gunner. Take the loader,
if he has passed Lcader's Readiness Test Parts B.l and b.2.
He can practice loading the mairn gun and acquiring targets.

PREPARATION.

These tests require the following equipment and conditions:
1. Fully operatiocnal M60Al with BIIL.
2. Tactical driving course including:

Vertical Obstacle - Approximately 30" high,
but no higher than 36'".

Ditch - Six to eight feet wide, but no wider
than eight feet.

. Steep Grade - Ideally 507 to 60%, but nc more
than 60%, (If a 50% to 607 grade is not
available, a grade steep encugh to allow the
tank to descend forwvard with the transtission
in reverse at idle speed can be used to simu-
late.)

. Water Ubstaclc - Three to four feet deep, but
no deeper than four feet.

3. Targets:

2 SABUT Targets, one of wnich is moving.

1 HEP Target.

1 set of coax targets (silhouettes).

Moving target for driver tc observe during
misfire procedure.

4., Stop watch.

5. One dummy 105mm rcund (If lcader is included,
2 SABOT and 2 HEP).

SEQUENCE OF TASKS.

The course should be arranged so that the obstacles are
encountered between target engagerents.




A specific scerario should be developed to sult the terrain
available. A sarple scenario is given below:

. Tank moves out on course.

. Lriver ascends a stecp grade.

. IC (scorer) instructs driver to assume a hull
defilude overwatch rosition in the vicinity
of tre nill top.

. CGunner detects a stationary tank within battle-
sizht range.

. IC issues fire corrand.

. Driver cescends a steep yrade.

. Priver drives thrcugh a water cbstacle.

. Priver detects a group cf troops in the cpen.

. TC i¢suves fire cornand.

. Driver drives through a ditck.

. TC issuves a fire corrand to engage a moving tanx.

. Driver crosses a vertical obstacle.

. Crewmenber (Driver or Gunner) detects anti-tank
target.

. 1€ issves fire cormranc.

. TC inferms gunrer of risfire.

COrER PCOSITIONS ANWD INSTRUCTIONS.

1. Tne scorer will ccnduct the readiness test fron the TC's
positicn.

2. Instructions:

a. At some point, have the driver conduct missle
evasion cdriving.

t. If ro loader is rresent, scorer assumes loader's
duties.

c. Arnnounce nisfire during one of the rain gun
engagements.

d. Verify sigint picture through the rangefinder
each time the gunner announces ON THE WAY.

e. FEvaluate gunner's area coverage of coax target.
Issue directions as required to gain full area
coverage.

€. Tire each engpagement fror announcement of target
descriptions until a correct sight picture is
ctrtained. Gunner must obtain a correct sight
ricture within 10 seconds
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Control which crewmember detects targets
by turret corientation.

If the loader is present, instruct hin to
indicate target detection by pointing, and
to perform all other loader auties in the
normal manner.

Score driver end gunner in accordance with
standards in "SCORING" portion of readiness
tests.

Corduct remedial training as required accord-
ing to mecdules D-4.1, D-4.2, G-5.1, G-5.2,
G-5.3, and G-5.4.




SCORER INSTRUCTICNS

DRIVER'S READINESS TEST, PART B
AND LOADER'S READINESS TEST, PART A.2

PERSONNEL .

Two scorers, one driver and one loader.

PREPARATION.

Insure that the foellowing equipment and conditiorns are
present at the test site.

1. MbOAl with BII.

On level ground.
One track lecse.
M27 perisceope dirtyv.
Driver's and Lecader's protective masks.
(Mayv be prescribed as part of the uniform.)
All ammunition storage areas blocked except:

7 slots in readv rack.
1 slot in tubular storage rack.
1 slot in bustle.
Empty slots should correspond to ammunition
stowage plan and types of dummy rounds.
Tools necessary for track adjustment.
Binoculars.
Coax mounted.
Ammunition stowage plan.
Tanker bar.
Intercom operational and 3 operaticnal CVC
helmets.
DA Form 2404.

2. Boresight target. (1200 meters.)

3. Dummy 105mm rounds: (Same configuration, color,
markings, weight and weight distribution as an
actual round.)

3 APDS

3 HEP

2 HEAT
’ . 1 APERS

Block of wood, 1" thick bv 6" square.
Ruler.

. Black thread.

~5 O u»n

Tape.
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SEQUENCE OF TASKS.

T

sequence

< 1.
2.
3.

SCENARIC.

DRIVER -

LOADER -

DRIVER -
LOADER -

DRIVER -

LOADER -

DRIVER -

LOADER -

DRIVER -

LOADER -

DRIVER/
LOADER -

LOADER -

DRIVER -

The driver and loader will be tested simultaneously. Tasks
which require interaction between crewmen are indicated
below by an asterisk (*). Tasks should be performed in the

indicated below:

Driver - 1, 2, 6*, 7%, 8% 9% 3 4,6 5%, ]10%*
Loader - 1*, 2%, 3, 4%, 9% 5, 6, 7, 8

Interaction - Driver 6 4§ 7 8 &9 5 10
Loader 1 2 4 9

Enters driver's station and performs tasks
1 and 2.

Begins task 1. Tells driver to start engine
at the appropriate point in task 1.

When requested by loader, performs tasks 6 and 7.
Performs task 2.

Upon instructions from loader, performs tasks
8 and 9.

Performs task 3.

When loader is finished positioning tank, performs
task 3 and 4.

At the completion of task 3, enters loader's
staticn, turns on radio and connects CVC.

When completed task 4, connects CVC and performs
task 5.

When instructed by driver on intercom, performs
task 4.

Performs tasks Driver 10 and Loader 9 on the TC's
(scorer's) command, "PREPARE-TO-FIRE."

Performs tasks 5, 6, 7 and 8 in order.

Assists in Loader task 8 by handing dummy rounds

from the ground to his scorer on the tank as
requested.
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SCORAR PUSITIVLS AND INSLRUCLIUNS.

i+ Driver's Scorer
. Positions:

Task Number

Position

1, ! Front slope (driver's
hatch open).
3 through 10 Behind breech (gun

uver rear deck).

Instructions:

(o8

After driver requests that gun tube be rotated
rorward in step 3 of task 3, traverse tube {orward.
Then, administratively traverse back over rear deck
to allow observation of driver's actions.

During leader's task 8, act as an assistant
instructor. Receive dumny rounds from the driver's
on the ground and pass them through the loader's
hatch to the loader. Pass one round through the
hateh primer down.

Score driver in aceerdance with standards in
"SCORING" pertion of readiness test.

Conduct remedial training according to module D-2
4s required without interferring with the comple-
tion of the loader's test.

Loader's Scorer
. Positions:

Task dNumber

1

2, 3

5

5, 7, 8, 9

Instructions:

Position
Rear deck
Ground next to track

Top of turret (observing
through loader's hatch)

TC's seat and main gun
bore

TC's seat

a. Measure track tension for loader in task 3 after
‘ being told where to measure and whal clearance to

attain.

b. Lay main gun close to alinement with boresight
target aiming peint prior to task 6 and adjust
final lay as directed by loader.




Determine if ammunition is stowed according
to ammunition storage plan.

Command '"PREPARE-TO-FIRE" over intercom.

Score loader in accordance with standards in
""'SCORING" portion of readiness test.

Conduct remedial training according to module
L-2 as required.
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SCORER INsTREUCTIUNS

LOADER'S READINESS TEST,
FART B.2Z

TERSONNEL.

One scorer anc¢ one loader.

FREPARATION.

.

Insure tnat the following equipnent and cornditicns are present

at the test site.

1. YouAl with BII

On level ground.
Intercom coperational.
Coax mounted.

(3%}

Curmy amrunition which has the same configuration,
color, markings, weight and weight distribution
as service armunition:

3 APDS

3 HEP

2 HEAT

L APtLRS (Range selector fuze must be operable.)

Belt of durmy 7.6.mm rounds (single round loaded
in chamber of coax and belt loaded on top so
that chambered round won't extract when weapon
is charged.)

105mm ammunition stowed in ready rack acccrding
to unit amrmunition storage plan.

3. Stop watch.

4. Two operational CVC helrets.

SEQUENCE OF TASKS.

Fire commands which require loading the available tyres of
dutmy rounds interspersed with two or three coax comrands
can be given in any order at about 15 second intervals.

SCENARIO.

X suggested sequence of fire commands is:
1. Battlesight (SABOT), HEP, HEAT, COAX, HLP,

MISFIRE. (Misfire provides a break in the
sequence.)
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2. (Reload for battlesight); APERS, SAbOT (NG
"“"CEASE FIRE"), SABOT, HEAT, CQAX, STOPFALEL.

SCORER POSITICON AND INSTRUCTIONS.

1. The scorer will ccnduct the reaciness test fror the
TC's position.

(3]

Instructions:

a. Begin each fire command with the loader standing
in the loader's hatch.

b. Traverse the turret and elevate or depress the
main gun slightly (no more than 15 degrees in
azimuth and 5 degrees in elevation) at the begin-
ning of each fire command to simulate layirg gun
for direction.

¢. Assist the loader in misfire procedures.

d. Score the loader according to the standards in
the "SCCRING" portion of the readiness test.

e. Announce '"'ON THE WAY" after each "LUP" and check
to see if loader turns on the Vent Blcwer.

f. Conduct remedial training according to
module L-4.1 or L-4.2, or both as required.
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SCOFrR INSTRUCTIONS

LOSLER'S REALINESS TEST,
PART C..

One scorer and cne loacer.

PHELTARATION.
Insure that the following eguiprent and conditions are present
at the test site:

1. teCal with BII

Ccax rounted with safety in F position.
Cun tube level and cut of travel lock.
. fairn gun safety switch in the FIRE position.

2 Complete gun tool roll stcwed according to unit
loading plan.

3. Eelt of dummy 7.62rm amrmunition loaded in coax.

4 Cleanrning equiprent and lubricating oil.

wn

Stop watch,

6. Wwooden bluock (to close breech block).

SEQUENCE OF TASKS.

The readiness test shcould be adrinistered in the order given.

SCENARIC.

Tne readiness test secenario is described in the "INSTRUCTIONS
TO LOADER" portion of the readiness test.

SCORER PCSITION AND INSTRUCTIONS.

1. The scorer will conduct the readiness test from the
TC's position.

t~

Instructions:

a. Inforr lcader when time begins for each phase
‘ of the test.

b. Do not assist lcader during the test.
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Score the lcoacder
in the "SCORING"

Conduct rernedial
L-¢ as required.

according toe tie standurds
pertion of the reacines te.

training a.cording te rodule

¢
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INSTRUCTIONS FOR SCORING
TZC PRETESTS

B
t

Tese instructions applyv to scoring the following Readiness
t

rarts:
. Driver's Readiness Test Parts A, C, E and F.

Loader's Readiness Test Parrs A.l, B.l, C.1, £ and F.
. unner's Readiness Test Parts B and D.

. Jank Comruander’s Readiness Test Parts B oand D.

Insure vou have the follewing items at the

dpprepriate pretest (see TAB ) per

Lo0ne ponciloper crewnmenber.,
. Answer sheet for ecach pre-test.,

. e ANSWer hRed L0 kdach pretest.

LoSurticient seats and writing spice to acoonodete crew-

Terbhers bhelng tested.

Slop watdh.

Test o frocedure:

.oInstruct the crewmember nNOt to DaKe d4nv mErEs on o the test

.o lastrect crewmenbers to place their name, tank aunber and
son Number in the upper right corner of the sheot
27 paper they will use te record their answers.

. Instrucy the crewnmerbers to begin answering the questions
on o the pretest.,

.0 net provide any assistance to the persen taking thie
Prelest,
LSt the test whaen thoe wslootted time s reahed.

Lot lle tothe pretest- and answer sheets,

SCore Uhe nswWolr o sheet s,

Terertine whiloh crewrmerters totor excecded the staniard
e readiness test and wihioh crewoesbhors <ol DU oo

T Tessons.




Scoring Standards:
. Use the answer provided on the answer shcet.

. Do not assume that the crewmember knows anvthing that
he does not write on his answer sheet.

. Do not give partial credit for any answer.




APPEXDIX D

HAXNDS-ON TEST COMPONENTS AND
TEST STATION LAYOUT FOR TCST BATTALION TRAINING STUDY
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1 T = Tank
’ S = Scorer
{ Maneuver Area
Station 2
.5 T. Ts T: T, ] \
S7 S¢ Sy Syy ‘ !
........................... ! 1
Station 3 } ; Station 4
T. T: Ty« 1 | T Ty, Ty: 1
Si+ S, Sy: l 151 SisS16  S:i7S:g  S-.S S
........................... | e e et e ettt e,
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Motor Pool

Figure D-1. Lavout of foo;
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APPENDIX E

SAMPLE HANDS-ON TEST
(FROM THE DRIVER'S READINESS TEST)
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DRIVER'S READINESS TEST

PART B. TANK PREPARATION AND START-UP (GARRISON/HANDS-ON),

CONDITIONS. Fully operational M60Al situated on level ground with
main gun over rear deck and drain valves open. Tank has
following deficiencies: track tension loose; M24 periscope
dirty and/or parts missing.

INSTRUCTIONS TO DRIVER. "Prepare the tank for driving on a
night mission in an NBC environment. Your activities will
include Driver requirements in checking engine/transmission
0il and checking track tension. You will be scored on what
you do as well as how well you do it. I will observe your
performance and serve as the TC and Loader as needed."

TASKS.

Remove M27 periscope.

Perform before-operation checks and services on
M24 (IR) and M27 periscopes.

Install M24 (IR) periscope.

Place M24 (IR) periscope into operation.

Start tanx engine.

Perform before-operations checks and services
on engine and transmission oil levels.

Place tank in motion.

Check track tension.

Perform main gun prepare-to-fire procedures
from Driver's station.

Perform before operation checks and services on
the gas particulate unit.

NOTES.
a. Soldier should not be given this part of the test until
he has passed PART A.

b. Remedial training on tasks failed should be provided
on-the-spot, but after soldier has completed all of
PART B. [See MODULE D-2.]

c. Tasks in parentheses, though not priority tasks for
training, must be performed as part of the test pro-
cedure. Test administrator may therefore wish to check
out and provide on-the-spot remedial training on them.

d. It is not necessary to perform the tasks in the order

given; however, the steps within each task must be
performed in order.
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PERFORMANCE MEASURES

1.

REMOVE THE M27 PERISCOPE

. Loosened wing nuts on both sides of the periscope.

. Rotated retainers until clear of the periscope
mounting lugs.

. Removed periscope from the bracket.

PERFORM BEFORE-OPERATIONS MAINTENANCE CHECKS AND
SERVICES ON THE M24 (IR) PERISCOPE AND M27 PERISCOPE

M24 (IR) Periscope

Inspected the M24 (IR) periscope and spare head for
cracked or dirty lenses and completeness.
. Recorded on DA Form 2404 any damaged or unservice-
able parts detected.

M27 Periscope

Inspected M27 periscope and spare for cracks and
dirty lenses.
. Cleaned dirty lenses.
. Recorded on DA Form 2404 any damaged lenses on
the M27 periscope.

INSTALL THE M24 (IR) PERISCOPE

. Closed the Driver's hatch.

. Placed the Master Battery switch in the OFF
position.

Instructed crew member to rotate the turret so
the gun tube is forward.

Pulled periscope holder 1lid handle down with
fingers of the left hand while pushing up on
the lid latch with the thumb.

Pushed upward and opened lid.

. Reached to rear of the seat and unlatched both
catches on IR periscope stowage box.

. Removed the periscope from stowage box.

. Pulled up (rearward) on the elevation adjustment
lever insuring bind (tension) has been
released on elevation clamp and elevation
clamp pivots.

. Loosened the jam nut on the front (forward) inside
of the elevation clamp. ,

. Using both hands, position the periscope in the
periscope holder.
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. Pushed up on periscope until it locked in the
holder. (Insured the periscope was locked
in the holder before released.)

. Insured the elevation clamp is positioned in the
periscope holder detent.

. Tightened the adjustment screw on front right hand
inside of the elevation clamp until the
elevation clamp was firmly seated in the
periscope holder detent.

. Tightened the elevation clamp adjustment screw

jam nut.

. Pushed elevation adjustment lever downward

(forward) and locked periscope.

. Unscrewed dust cap from power receptable (center)

location.

. Unscrewed power cable connecting plug from stowage

receptacle on right~hand side of compartment.

. Threaded power cable connecting plug into periscope

receptacle and hand tightened.

. Installed the periscope without exposing it to

direct sunlight.

PLACE THE M24 (IR) PERISCOPE INTO OPERATION

. Turned the Master Battery switch ON.

. Placed the Blackout Selector switch in BO DRIVE.
. Turned the IR switch ON.

. Visually checked to insure IR Indicator lamp is

11c.

. Turned the Lighting Control switch handle to the

left.

. Pulled the elevation adjustment lever up.
. Adjusted periscope elevation angle to a comfortable

position by moving periscope with both hands.

. Pushed elevation adjustment lever down to lock

the periscope in position.

. As necessary, loosened the two inner wingnuts on

the headrest until the proper eye distance
is obtained, then retightened (handtight)
both wingnuts.

. As necessary, bent headrest to fit head contour by

pulling, pushing or twisting on each side of
the headrest.

. Allowed periscope to warm up for 5 minutes before

adjusting focus.

. Unscrewed left and right dust caps from bottom

focus controls.

. Rotated left and right focus control knobs until

the view through each eyepiece appears with
maximum sharpness.

. Screwed left and right dust covers back over focus

control knobs and tightened finger tight.
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5.

6.

PERFORM BEFORE OPERATIONS CHECKS AND SERVICES ON THE GAS

PARTICULATE UNIT.

. Inspected precleaner, particulate filter unit
housing, gas filter cannisters and air
heater for dents, missing or loose control
knob and/or pinched or blocked air hose.

. Wiped precleaner, particulate filter unit housirg,
gas filter cannisters and airheater clean
with a damp rag.

. Ensured hose assemblies and electrical cables
are tight and serviceable.

. Removed spring clip from air inlet openings.

. Placed Gas Particulate switch ON.

. Disconnected air duct hose from Driver's orifice
connector and checked for air flow.

. Rotated air heater knob to ON and checked for
indicator lamp operation.

. Checked air flow through the hose.

. Allowed air to warm up at least five minutes.

. Checked air temperature.

. Adjusted protective-mask and attached air hose.

. Requested other crew members to check gas
particulate operation.

. Removed and stowed air hose and protective mask.

. Rotated air heater knob to OFF and listened for
audible click.

. Placed Gas Particulate switch OFF.

. Replaced spring clip to air inlet openings.

. Recorded on DA Form 2404 any damaged or
unserviceable components.

START TANK ENGINE

. Locked hatches in open or closed position.

. Checked that drain valves are closed.

. Locked parking brakes by depressing the brake
pedal and placing the transmission shift
lever in PARK.

. Placed steering control in center position.

. Placed fuel shut-off valve handle to ON position.

. Placed fuel pumps switch in the ON position.

. Placed generator switch in the ON position.

. Placed Master Battery switch in ON position.

. Checked that power plant warning lamp and master
control switch indicator lamp are lit.

. Checked to insure fuel gages are operating.

. Purged the fuel lines of air, if tank had not
been operated within the past week.
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. Depressed accelerator pedal about 2/3 to 3/4
of full displacement and firmly pressed and
held starter switch until engine started
(but no longer than 15 seconds).

. As soon as engine started, released starter
switch and checked that the generator blower
is operating.

. Allowed engine to warm up for at least three
minutes at 1000 to 1200 RPM.

. Reduced engine RPM to idle speed (700 to 750 RPM)
just prior to shifting.

7. PERFORM BEFORE-OPERATIONS CHECKS AND SERVICES ON TANK
ENGINE AND TRANSMISSION OIL LEVELS

. Set parking brake (on '"Loader's" command to start
engine).
. Started tank engine (on ''Loader's" command to start
engine).
Idled engine between 1000-1200 RPM for 5 minutes.
. Reduced engine idle to 700-750 RPM.

8. PLACE TANK IN MOTION

. Told crew members to secure hatches in the open
or closed position.

. Turned on appropriate lights.

. Depressed accelerator to disengage the accelerator
lock.

. Released accelerator.

. Depressed brake pedal and moved transmission shift
lever to NEUTRAL with engine idle speed at
700-750 RPM.

Released parking brake.

. Maintained pressure on brake pedal and moved
transmission shift lever to LOW.

. Released brake pedal and depressed accelerator
slowly.

9. CHECK TRACK TENSION

| ]

||

N

. Moved vehicle forward on level hard surface and, when

signaled by Loader, coasted to a stop without
applying brakes.

. Made final forward adjustments (without applying
brakes) in response to Loader signals in
order to aline a track link on #2 support
roller.
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10. PERFORM PREPARE-TO-FIRE PROCEDURES

. Lowered seat for closed hatch driving.
. Closed and locked Driver's hatch.
. Turned master control switch to ON.
Started engine on TC's command, ‘'CHECK FIRING
SWITCHES."
. Reported "DRIVER READY" on TC's command, ''REPORT."

SCORING.
To pass, soldier must have:

a. Removed M27, installed M24, and inspected both
without cuing by scoring.

b. Been checked "Yes" or "NA" on each performance
p
measure.

c. Task steps which do not apply to the situation,
i.e., DA Form 2404 entries when no deficiencies
are found will be scored "NA."

COMMENTS (Recommended remedial training, etc.)
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APPENDIX F

ANALYS1s OF FORT CARSON
TABLE VIII ENGAGEMENTS

118




9¢ ANT N 8-9 VA Sdl. VLS VIS dN X3 NO N OI
79¢ AN N 0l-8 TVA ML AOl: VIS dN XD N N 6
0¢ adl N v1-21 TVA SdlL VIS V1S dN 04 a1 N R
9¢ dN1 N 9-% VA Sdl AAR V1S dN XD N N ¢/
0S adl N 9~% TVA L VLS VIS dN 0¢ AR N9
ddH adaon N 81-971 VA v VIS V1S Sd OW NO N ¢
1H ado N 71-2C1 TVA AL AOK V1S Sq ON N9 N Y
ds ad?o N 11-8 TVA AL V1S V1S SY )% ND N ¢
LH ado N G7-81 TVA AL VIS VIS qdd O ND N ¢
4s ado N L1-21 TVA AL VIS AARY Sd O ND N 1
g I1IA 21Q¥]
9L IN1 d 9~y SIA SdlL V1S V1S dN XJ NO a o1
29! AN1 a 9~% SIA b} N AONW V1S dN X0 NO ae
oS adl a %1-21 SIA Sdl Vis V1S dN 0¢ a1 desg
9L AN1 a Y%~7 SIA SdlL VIS VIS dN XD NO a¢
(419 adi a 8-9 SIA 4L Vis V1S dN 0¢ 21 ag
ddH T4L a 81-91 SIA Ly VIS V.S Add I N9 acg
ds ado a 21-21 SIA Al AOW V1S q4d OW N awv
IH ads a 11-8 SIA ML vis AR sd OH NO ag
4S ado a SZ-81 SIA AL AR V1S 44d ON NO acve
IH ado a L1-T1 SIA AL V1S VIS sd O NO art
OV SN1 1ON Ny STA dAL LOW LOK Aok NdM WIK ON
2/4 /&kvd 191 1OL LoL LOL HAA HId MO TONY
V I1IIA 219%]
sjuauwodeduy] [TIA 9[qul uosae)y ju10jg
[ Jddve
Ia’ .




P

APPENDIX G
IDENTIFICATION OF GUNNER AND

LOADER TASKS REQUIRED 1IN
FORT CARSON TABLE VIIT ENGAGEMENTS
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GUNNER

Critical Tasks Table VIII
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1. Turns on turret power. x{ X x, xPx, x x
2, Turns on main gun switch xy x; ¥ xtxi '
3. Turns on coax switch o X X
4, Indexes ammunition into ballistic computer X xi X X xl x x
5. Selects HEP reticle. A '
6. Announces IDENTIFIED. x; x{ x' x X' x X
7. Announces CANNOT IDENTIFY. \ ? y
8. Lays crosshair at center of target base. X [ .
9. Lays crosshair at center of target vulerability. : xf X, !
10. Llays rangeline at center of target vulnerability ‘ ol x
11. Lays circle reticle at center of target, ! ‘ ; X
s r s > k3 t
12, Applies leadline in direction of target apparent I
motion, ; L X x
13. Lays crosshair leadline at center of base of target. | ! x|
14 Lays circle reticle at interpolated leadline of i f ! f ‘
target. Lo ' x
15. Makes final precise lay. x| x{ x' x| x ;
16. Announces ON THE WAY, x; X X, X X X X
17. Fires main gun. x xlox x, x .
18. Fires coax. P ; XX
19. Adjust coax burst for point target | { Do X
20. Adjust coax burst for area target. ‘ i Co X
21. Lays coax for direction on edge of target. oo xe
22, Locates target in unity window or periscope. x! x! x! X X! X; X
23, Observes target after firing x| x{ X, Xk x' X
24, Announces sensing X| X, X x| X x; X
25. Apply BOT. x{ x| x x| o
26. Apply range change correction. X i
27. Apply mil change correction, X ﬂ )
28. Apply target form correction. X X {
29. Adjust coax burst on point target. : i
30. Adjust coax burst on area target. ! f
31. Adjust coax burst on moving target. g ;
32. Operates tank intercom. xi Xi ﬁ xt o xt x
33, Manually elevate, depress, and traverse main gun. o ;
34. Prepares periscope for operation. x} J A { ﬁ !
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GUNNER
Critical Tasks Table VIII (continued) Type Engagccents |
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Task 56 8 85 8 8 6
A —
35. Prepares telescope for operation. o, axL
36. Places turret into power operation. x% X} X! X. x| x x .
37. Traverses, elevates, and depresses main gun in power. x X x| X, x! x:x
38. Places ballistic computer into operation. XXy XXy x| x.x
39. Checks firing triggers. x;) x' x' X! x| x X
40. Boresights periscope and telescope. X Xj X! X; X \
41. Indexes ammunition in computer for boresight. x! x! x xix! l
42, Announces GUNNER READY. ' x‘ x| x; x} x| x.X
43. Apply immediate action in case of main gun failure i i ) ' }
to fire. xi x{ xi x{ xi |
44, Apply immediate action in case of coax failure A |
to fire. i : l 1 X X
! * i b i
) |
. | P
i i oo .
| . ) ;
IR |
‘ : { ! :
A
N : |
' [ i . H
oo -
S
i . o
b
l :
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oy
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TABLE G.2

LOADER

Critical Tasks Table VIII

Task

[
- O
. .

18.

30.
31.
32.

e« s & e e

wooOoONOTWLMEWRN P

28.

Unlock ammo ready rack.

Selects correct ammunition.

Loads main gun.

Places main gun safety in fire position.
Places coax safety in fire position.
Announces UP.

Loads coax.

Stand clear of breech.

Identifies types of ammunition.

Stows ammunition.

Operates tank intercom.

Reads replenisher tape.

Unload coax.

Remove coax from tank.

Dissemble coax.

Assemble coax.

Check operation of coax.

Mount coax in tank.

Disassembles and assembles coax.

Mounts coax in tank.

Opens breech and inspects tube and chamber.
Checks coax mount and solenoid.

Inspects stowed ammunition.

Positions circuit tester in breech.
Cocks coax.

Unlocks turret.

Places boresight threads on muzzle of main gun.
Report LOADER READY.

Apply immediate action to reduce stoppage of coax.
Rotates main gun misfired round.

Unloads main gun misfired round.

Selects second round
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APPENDIX H
CRITICAL TASK CLUSTERS COMPRISING

THE TRAINING CONTENT FOR ACCELERATED GUNNER
AND L.OADER REPLACEMENT TRAINING
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GUNNER

Critical Task Clusters

OPERATE TURRET. ’
a. Operate tank intercom. '
b. Manually elevate, depress, and traverse main gun.

¢. Prepare gunner's periscope for operation.

d. Prepare gunner's telescope for operation.

e. Place turret into power operation.

f. Elevate, depress, and traverse main gun in power.

g. Place ballistic computer into operation,

PERFORM PREPARE-TO-FIRE PROCEDURES.

k.
PERF

Turn main gun switch ON.

Check firing trigger.

Turn coax switch ON.

Check firing trigger.

Elevate and depress main gun in power.
Traverse main gun in power.

Check ballistic computer operation.
Boresight periscope and telescope.
Index ammunition into computer for boresight.
Announce GUNNER READY.

Direct fire procedures (see cluster &)

ORM MISFIRE PROCEDURES.

a. Apply immediate action in case of main gun failure to fire.

b.

RESP

VOB A XL T@ MO AN O

Apply immediate action in case of coax failure to fire.
OND TO FIRE COMMANDS,

Turn on turret power,

Turn on main gun switch.

Turn on coax firing switch.

Index ammunition into ballistic computer.

Select HEP reticle.

Announce IDENTIFIED.

Announce CANNOT IDENTIFY.

Lay crosshair at center of target face.

Lay crosshair at center of target vulnerability.

Lay rangeline at center of target vulnerability.

Lay circle reticle at center of target.

Applies lead in direction of apparent target motion.
Lay crosshair leadline at center of base of target.
Lay circle reticle at interpolated leadline of target.
Make final precise lay.

Announce ON THE WAY.

125




I
|
L
|

. e

GUNNER
Critical task Clusters (continued)

Fire main gun.

Fire coax.

Adjust coax burst for point target.

Adjust coax burst for area target.

Lay coax for direction at edge of target.
Locates target in unity window or periscope.
Observes target after firing.

Announces BOT.

Apply BOT

W X E<ECMrTOtD

5. RESPOND TO SUBSEQUENT FIRE COMMANDS.

Apply range change correction.
Apply mil change correction,

Apply target form correction.
Adjust coax burst on point target.
Ad just coax burst on-area target.
Ad just coax burst on moving target.

"o a0 o R
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LOADER
Critical Task Clusters
AMMUNITION HANDLING.

a. Identify tank ammunition.
b. Stow tank ammunition.

c. Load main gun.

d. Load coax.

PREPARATION FOR OPERATION.

a. Operate tank intercom.
b. Read replenisher tape.
¢. Check stowage of ammunition.

COAXIAL MACHINEGUN.

Unload coax.

Remove coax from tank.
Disassemble coax.
Assemble coax.

Check operation of coax.
Mount coax in tank.

o a0 o

PERFORM PREPARE-TO-FIRE PROCEDURES.

Check replenisher tape.

Open breech and inspect tube and chamber.
Check coax mount and solenoid.

Inspect stowed ammunition.

Place main gun safety switch to FIRE.
Position circuit tester in breech.

Cock coax.

Unlock turret.

Place boresight threads on muzzle.

Report LOADER READY.

oo = 300 ™M 0 OLO T D

PERFORM MISFIRE PROCEDURES.
a. Apply immediate action to reduce stoppage of coax.

b. Rotate main gun misfired round.
¢. Unload main gun misfired round.
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LOADER

Critical Task Clusters (continued)

6. RESPOND TO FIRE COMMANDS.

Unlock ammunition ready rack.

Select correct ammunition.

Load main gun.

Place main gun safety in fire position.
Place coax safety in fire position.
Loads coax.

Announce UP,

Stand clear of breech.

Select second round.

I N0 Q0 oL

7. RESPOND TO SUBSEQUENT FIRE COMMAND.

a. Continue to load main gun.
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APPENDIX I

TRAINING ASSETS FOR ACCELERATED
GUNNT R/LOADER REPLACEMENT TRAINING
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TRAINING ASSETS

Time. Three days, twenty-four hours of daylight and twelvg
hours of darkness would be available for training four tank
crews.

r

Personnel.

Crew personnel: four qualified TCs and drivers, and four
non-11E gunners and loaders for each three-day period.

Support personmpnel: One 0IC/Safety Officer, two assistant
instructors, one target operator, one radioc operator, one
medic, two truck drivers, small ammo/target detail, and
three study team supervisors.

Equipment. Four M60Al tanks, one searchlight tank, one
quarter ton and one 5-ton truck, two moving target vehicles,
one ambulance, four stop watches, necessary targets, and two
racdios.

Facilities. One Table VII range with capabilities for
firing subcaliber Tables I, II, I1I1I, VI, VII, and a special
coax table.

Training Devices and Aids. One Beseler Cue/See, appropriate
TEC tapes, six rounds dummy 105-mrm ammunition, and short
linked belts of emptv 7.62 and .50 caliber machinegun
ammunition.

Amzunition. Each crew was allocated 455 rounds 7.62
tracer, 2100 rounds 7.62 (4-1 linked), 200 rounds .50
caliber (4-1 linked), two rounds 105-mm HEP-TP-T, four
rounds 105-mm TPDS-T, and eight rounds 105-mm HEAT-TP-T
(four for zeroing) of ammunition.
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APPENDIX J

MODIFIED TABLE VII USED IN ACCELERATED
GUNNER AND LOADER REPLACEMENT TRAINING
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APPENDIX K

ANALYSIS OF WWTGC TABLE VIII FNGAGEMENTS
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APPENDIX L
CRITICAL TASK CLUSTERS COMPRISING THE

TRAINING CONTENT FOR ACCELERATED TANK CREW
REFRESHER TRAINING
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TANK COMMANDER

Critical Task Clusters

1. OPERATION OF NBC EQUIPMENT AND M85 MACHINEGUN.

Check gas particulate unit.

Perform prepare-to-fire procedures.

Load and clear an M85 machinegun.

NDismount an M85 machinegun.

Disassemble an M85 machinegun.

Maintain, clean and inspect an M85 machinegun.
Assemble an M85 machinegun.

Mount an M85 machinegun.

T MO0 AN O

2. FIRING SKILLS.

. Prepare tank rangefinder for operation.

. Deteirmine range to target with rangefinder.

Lay the main gun for direction.

Lay the main gun far direction while masked. )
Measure mil angle with the reticle of the Ml7 binoculars.
Measure mil angle with the rangefinder reticle.

MmO OO DM

3. ADJUSTMENT OF FIRE.

Sense rounds.

Respond to gunner's observation, 'LOST."
Respond to gunner's correct sensing and "BOT."
Respond to gunmner's incorrect sensing.

oan o

4, TARGET ENGAGEMENTS.

Acquire targets.

Preset SABOT battlesight information.

Engage target with main gun (Battlesight Model).

Preset HEAT battlesight information.

Engage target with the main gun (Precision Model).

Engage multiple targets with the main gun.

Simultaneously engage targets with the main gun and
caliber .50 machinegun.

Simultaneously engage targets with the coax and caliber
machinegun.

.

= M o an ol
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GUNNER

Critical Task Clusters

BEFORE OPERATIONS PROCEDURES.

a. Check operation of gas particulate unit.
b. Charge manual elevation system.

c. Place turret in power operation.

d. Prepare azimuth indicator for operation.
e. Operate elevation quadrant.

f. Prepare gunner's telescope for operation.
g. Prepare gunner's periscope for operation.
h. Perform prepare-to-fire procedures.
MANIPULATION.

a. Manipulate main gun while firing through the periscope.
b. Manipulate main gun while firing through the telescope.

ADJUSTMENT OF FIRE.

Apply BOT method of adjustment.

Apply the mil change method of adjustment.
Apply the range change method of adjustment.
Apply the target form method of adjustment.
Apply the standard adjustment.

{1720 = VN o T o o V]

MOVING TARGETS.

a. Engage a moving target with main gun.
b. Apply BOT to a moving target.
c. Apply the target form method of adjustment to a moving target.

TARGET ENGAGEMENTS.

Acquire targets.

Preset SABOT battlesight information.

Engage main gun target using battlesight mode.
Preset HEAT battlesight information.

Engage main gun target using precision mode.

Engage multiple targets with main gun.

Engage target with main gun while .50 cal is firing.
Engage target with coax while .50 cal is firing.

.

T MmO AD OD
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LOADER

Critical Task Clusters

MISSION PREPARATION. 4

a. Perform before operation checks and services on engine and
transmission oil levels.

b. Stow main gun rounds.

c. Perform prepare-to-fire procedures.

d. Check operation of gas particulate unit.

COMBAT LOADING.

a. Load main gun in response to fire commands.

b. Ready coax in response to fire commands.

c. Rotate round in misfire procedure.

d. VUnload unfired main gun round.

e. Apply immediate action to reduct stoppage of an M219 machinegun.

WEAPONS MAINTENANCE.

Unload M219 machinegun.

Remove M219 machinegun from tank.
Disassemble M219 machinegun.
Inspect M219 machinegun.

Assemble M219 machinegun.

Check operation of M219 machinegun.
Mount M219 machinegun in tank.

Load an M219 machinegun.
Disassemble breechblock.

Assemble breechblock.

G000 MDD A0 O R

REPLENISHER TAPE READING.

a. Determine corrective action required by replenisher tape.
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DRIVER

Critical Task Clusters

TANK PREPARATION AND START-UP.

a. Remove M27 periscope.

b. Perform before operations check and services on M24 (IR)
and M27 periscope.

c. Install M24 (IR) periscope.

d. Place M24 (IR) periscope into operation.

e. Start tank enyine.

f. Perform bufore vperations checks and services on engine
and transmission oil levels.

g. Place tank in motion.

h. Perform prepare-to-fire checks.

i. Perform before operations checks and services on the gas
particulate unit.

TACTICAL DRIVING.

a. Operate tank in neutral steer.

b. Drive over varied terrain.

c. Drive acress a water obstacle,

d. Perform evasive maneuvers upon enemy contact.

e. Drive to defilade firing position upon enemy contact.
f. Drive during main gun engagement.

g. Drive durinyg coax engagement.

h. Drive during caliber .50 engagement.
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CREW

Critical Task Clusters

MACHINEGUN FIRING. '

. Boresight M219 mounted on a tank.

Boresight M85 mounted on a tank.

. Zero M219.

Zero M85.

Engage multiple fargets with the coax.
Simultaneously engage coax and caliber .50 targets.

Mmoo oan oR

TARGET ENGAGEMENTS.

a. Engage a main gun target in an NBC environment.

b. Engage multiple targets with the main gun.

c. Engage multiple targets with the coax.

d. Simultaneously engage main gun multiple targets and a
caliber .50 target.

e. Simultaneously engage a coax target and caliber .50 targets.

TANK COMBAT COURSE (Table VII C).
a. Engage main gun targets.

b. Engage coax targets.

c. Engage caliber .50 targets.

MAIN GUN FIRING.

a. Boresight 105mm gun.
b. Engage mulitiple targets with the main gun.
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APPENDIX M

TRAINING ASSETS FOR ACCELERATED
TANK CREwW REFRESHER TRAINING
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TRAINING ASSETS

Time. .

Three-day group: Twenty-four hours of daylight and twelve-hours
of darkness would be available for training eight tank crews.

One-day group: Ten hours of daylight and five hours of darkness
would be available for training eight tank crews.

Personnel.
Crew personnel: Sixteen tank crews would be available.

Support personnel: One OIC/Safety Officer, two assistant instruc-
tors, one target operator, one radio operator, one medic, two
truck drivers, small ammo/target detail and one HumRRO researcher
would be available to support the training. The majority of the
support functions were to be performed by tank crews who were not
involved in the training for that day.

Equipment. Eight M60Al tanks, one 105mm Howitzer, one searchlight
tank, one 1/4 ton truck, one 5-ton truck, one moving target
vehicle (Ml113), one ambulance, four stop watches, necessary tar-
gets, and three radios.

Facilities. Since no tunk ranges were available at Ft. Hunter-
Liggett, a Table VIII course had to be constructed. The same
training area was used to conduct all of the firing training.
Use of the training area was controlled so as not to prematurely
disclose the Table VIII course.

Training Devices and Aids. Two Beseler Cue/See, appropriate
TEC tapes, three rounds dummy 105mm ammunition, short linked
belts of empty 7.62mm and .50 caliber machinegun ammunition, and
eight .50 caliber TELFARE subcaliber devices were used.

Ammunition. Each crew was allocated 350 rounds of Caliber .50
tracer, 46 rounds of Caliber .50 non-tracer, 1,400 rounds of
Caliber .50 linked, 1,100 rounds of 7.62mm linked, 12 rounds of
105mm HEAT-T, and 15 rounds of 105mm Howitzer illuminating.
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APPENDIX N

OVERVIEW OF THE ONE-DAY AND THREE-DAY
TCST PROGRAMS FOR TANK CREW REFRESHER TRAINING
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APPENDIX O

COST DATA
FIELD UNIT ANNUAL GUNNERY TRAINING
ACCELERATED TANK CREW REPLACEMENT TRAINING

ACCELERATED TANK CREW REFRESHER TRAINING
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FIELD UNIT ANNUAL GUNNERY TRAINING
COST DATA FOR 54 CREWS

The cost of the Field Unit Annual Gunnery Training Program
including personnel, ammunition, and petroleum was:

Personnel

Crewmen
Support
Research
TOTAL

Ammunition

7.62mm

.50 caliber
105mm HEP-TP-T
105mm HEAT-TP-T
105mm TPDS-T
TOTAL

Petroleum

Deisel
Mogas
TOTAL

TOTAL COST

$ 36,407.88
126,596.01

1,870.56
$164,874.45

$ 22,113.00

60,547.50
107,855.28
193,058.64

293, 805. 36
$677,379.78

$ 9,736.92
110.50
$§ 9,847.42

$852,101.65
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ACCELERATED TANK CREW REPLACEMENT TRAINING
COST DATA FOR 11 ChZIWS

The cost of the Accelerated Tank Crew Ruplacement Trgining
Program including personnel, ammunition, and petroleun was:

Personnel
Non-11lE (GNs and LDs) S 3,733.%5
Cadre ((TCs and DVs) 4,531.55
Support 4.243.11
Research 2,621,136
TOTAL $ 14,984.27
Ammunition
7 .62mm $ 5,6U1.75
.50 caliber 1,518.00
105mm HEP-TP-T 1,690.04
105mm HEAT-TP-T 4,369.64
105mm TPDS-T _12,599.84
TOTAL $ 25,779.27
Petroleum
Deisel $ 660.48
Mogas 12.50
TOTAL $ 672.98
TOTAL COST $ 41,436.52
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ACCELERATED TANK CREW REFRESHER TRAINING
COST DATA FOR 16 CREWS

The cost of the Accelerated Tank Crew Refresher Training
Program including personnel, ammunition, and petroleum was:

Personnel
Crewmen $ 17,980.37
Support 15,678.25
Research 2,552.64
TOTAL $ 36,211.26
Ammuniticon
7.62mm $ 2,242.80
.50 caliber . 8,473.20
105mm HEAT-TP-T 11,917.20
105mm TPDS-T 25,772.40
105omm I1lum. 26,897.92
TOTAL $ 75,303.52
Petroleun
Deisel $ 346.58
Mogas 151.00
TOTAL $ 497.58
TOTAL COST $112,012.36
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